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Without the continual challenge to stay ahead of my
grandchildren—Tyson, Kara, Ryan, Cody and Kyle—I
never would have completed this book.

Richard S. Ellerby




Preface

When are you going to write a book about these math games? How
can I learn to do those card games with my child? Will you help me set
up a math center in my classroom?

These and numerous other questions have been passed to me during the past
five or six years that I have been developing card game math skills for young
learners.

As an elementary school principal, I have observed and learned over time
that many children come to kindergarten with a sense for mathematics. The dis-
parity among the have's and the have-not's is much greater than age and maturity
would dictate. Some parents really work at developing number concepts, but few
try to teach.

To my knowledge, a tool has not yet been developed to aid parents in teach-
ing math to preschoolers—until now.

Appropriately so, educators believe it does more harm than good to rush
children into formal learning activities. In kindergarten or preschool instruction
generally is geared to readiness development. Having been involved in a Montessori-
type, hands-on kindergarten program for many years, | have gleaned a broad
connotation for the term "development.” For some teachers it means that chil-
dren learn at different rates, and instruction must be individualized to meet their
needs. In this environment an attempt is made to provide enrichment through a
broad range of manipulative materials, responsibility for making choices, learning
from each other or a cooperative group, and opportunities for one-on-one direct
teaching. One-on-one is so efficient that more can be taught in 15 minutes than
three sessions of hour-long, entire class instruction. This approach allows the
parent/teacher the opportunity to determine how a learner solves problems,
sequences, transfers information, organizes thoughts, etc. Unfortunately, this
is not the typical kindergarten philosophy.

The educational catch-word nowadays is metacognition, which means one
can learn to think how to think. In essence, you also are instilling positive atti-
tudes toward learning by teaching learning how-to-learn skills that prepare your
child to assess his/her own thinking about learning as he/she becomes develop-
mentally more and more ready. Developing a habit for thinking critically does not
come about naturally—it must be cultivated and nurtured. Soon the child comes
to realize that learning is within his/her control, and taking risks does not neces-
sarily lead to failure. Too many of our public school students will not take risks .
.. perhaps this is also ingrained in many adults.

This book stresses the strategies for thinking in mathematical terms without
paper and pencil. I have worked out a series of mentally manipulative card games
for children aged three to seven. Each game has been validated at home with my
five grandchildren; handicapped children in special education classes; preschoolers;
and kindergarten, first, and second graders in my school. Many games have been
modified to allow teachers to use them in self-directed centers within classrooms.
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Conditions for Learning

I have taken the various conditions for learning and related them to
mathematics in order to illustrate how parents can supplement and reinforce
the card games herein described. Knowing this, it is possible to paint a broader
picture of responsibility in the teaching process.

1. Immersion: Virtually inundate the child with mathematics. Such potential sources
include nature/homes, churches, books, people, signs, advertisements, news-
papers, television, posters, etc.

2. Demonstration: The functional use of math in everyday life. Examples would
be inches/feet to grow on a growth chart, miles to drive on a map or odometer,
hours or minutes in a day, days or weeks in a year from a calendar, channels on
the television tuner, your place in line, prices in the stores by dollars and cents,
number of items, measuring things to cook or build, card games to play, etc.

3. Responsibility: Never do for the child what he/she can do for himself/herself.
Children must be allowed to manipulate and learn by doing whenever pos-
sible. '

4. Expectations: Make allowances for the child to be wrong. Accept and expect
mistakes—encourage risk-taking.

5. Employment and Use: Take time to practice and receive specific feedback—the
trial and error stage.

6. Approximation: Allow and expect the child to experiment, guess, estimate, and
make quick calculations to develop the concept of about how many.

7. Engagement: Involvement for a reason . . . developing ownership and assur-
ance with a task. This is the ultimate in learning: when a child becomes self.
directed.

What we know about effective teaching, complemented by motivation (which
is the glue that holds all this together) and having a good time (which is everyone's
basic desire), has been incorporated into this home-math curriculum. However,
to assume that every parent is going to move comfortably into the role as facilita-
tor would be misleading. Experience says that some parents do not have the
patience or perseverence to work directly with children. Conversely, some chil:
dren have a limited attention span and learn at very different rates. My suggestion
is to give dad a chance to improve his communication skills. Just keep in mind
what psychologist Benjamin Bloom said several years ago: "Any concept can be
taught at any age if presented in an appropriate manner."

Seriously, the question to be answered is, "How is it possible for a significant
adult to package learning so the child (learner) keeps coming back for more"
Since teaching, like learning, is not intuitive, the step-by-step approach should
lead most parents through the formative, doubtful, or hesitant stage. Do not
believe that experienced teachers learn this approach faster and easier. Practice
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Conditions for Learning continued

with intent makes the difference. Watching you and your child blossom from
lesson to lesson will build mutual confidence. That's fact, not theory.

Children are not born intelligent, only with the capacity to be so. The activi-
ties illustrated in this book provide the stimulation for learning to take place. The
more experience, the more intelligence. Who, then, controls these early experi-
ences! The answer, many times, is television when it should be mom, dad, or
mom and dad as a team. Perhaps the real benefit of this program is not math or

critical thinking . . . rather family bonding.

vi Mathematics for Young Leamers
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About The Games

The games herein described have been sequenced from easiest to more diffi-
cult so they can actually be introduced at any age level. One builds on and rein-
forces the next. Some children will move more slowly than others depending
upon their chronological age and/or maturity. In most instances, gitls will be
more. advanced than boys by at least six months.

Since fathers typically spend less time with their child(ren), these games pro-
vide the ideal communication vehicle to spend quality time together. Perhaps,
more than anything, this is the key to why this home instruction plan works. This
is not just dad's exclusive territory, but mom, big brother or sister, and grandma
and grandpa can get into the act. Nearly all the games can be played with more
than two players, however, one adult needs to set the rules and control the game.

Having played each of these games hundreds of times with my grandchildren
and school-age students in grades one and two, including special education, I
train parents, whenever possible, to work with their children at home or as volun:
teer resource teachers at school. '

A comment from the local newspaper, January 1995, seems to be especially
appropriate to the message I try to deliver: "If educational achievement were judged
to be as important as participation in sports, children would spend an extra two
hours a day to improve academic skills. Parents would assist them with this task
as eagerly as they now commit to acting as sports chaffeurs, coaches, and sideline
cheerleaders."

Regardless of a child's age, I would suggest beginning with the first game—
Mommy, Daddy and Little Boy.. This game was not an original but came about
when [ was working with my grandson, Tyson, who was six at the time. His little
brother, Cody, three, kept complaining that I never spent time with him playing
card games, so I included him in the games as well. Last week I introduced the
game to a five-year-old special education student in a preacademic transiton class
at my school. I was able to keep his attention for nearly 30 minutes. He was
having so much fun showing me what he could do that he forgot he was learning.

As 1 developed my own skills with both grandchildren at home, either play-
ing a different game or modifying one game to challenge both, I found that it was
possible for me to work with five or six students at different levels at one time in
a classroom setting.

Most of the games would not be challenging and, therefore, susceptible to
boredom if the time element was not introduced early. As a child learns a game
with unlimited time, the level of difficulty and, thus, the challenge is increased by
limiting the response time. The adult in charge of the game may ask the child how
much time he/she wants, or may simply suggest five seconds, based on past
experience.

The most critical part of this entire relationship is that the chiid must perceive
that he/she has a chance to win. Better yet, he/she should win mote than he/she
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About The Games continued

loses. For some children it may be necessary to win nine of ten games. Others are

- okay with five of ten, but nevershould they lose consistently. Because card games

involve the element of chance, they make the perfect choice of manipulatives.
Scores should be kept by the child giving one point for each game, going to
preferably five or a maximum of ten points. Most children do not require a
reward for winning. Winning is important, but it should not be the emphasis. It
is SUCCESS that takes over and keeps the child coming back for more.
It should not be necessary to coerce your child to play cards with you if you
remember the following:
1. The game (a series of rounds) should last less than 15 minutes in the begin-
ning. Adjust this to the learner's attention span as needed.
2. Games should be played only three or four times a week.
3. The learner should perceive the game as fair to both parties—that they are not
being allowed to win.
4. The game must be developmentally appropriate. Do not move too fast, but play
until the child's response time is down to two or three seconds.
5. Considerable praise and recognition for learning successive skills should be
given by the adult in charge. Put-downs are not allowed.

A Look Ahead

To keep yourself involved, interested, and motivated is absolutely essendial.
You have no doubt heard that a teacher teaches what which he/she enjoys! You
need to get into the games as a family. As with reading, you simpy turn off the
television and devote time directly to your children.

In addition to the more formal card games introduced in this book, it is
important to reinforce number concepts, i.e., counting, simple adding and sub-
tracting. Be assured, your child can pick up the numeration system much more
rapidly than he/she can phonics and word attack skills. There is litde doubt that
a combination of successful experiences, together with a nurturing, caring parent
relationship, leads to the development of a strong self-esteem. What follows may
sound incredulous, but research has suggested that a child's personality is 80
percent developed by the time he/she is five years old. Whoever believes that
young children should experience failure deliberately should not read beyond this
point. It's enough that about 50 percent of marriages end in divorce and single-
child families are the norm. We do not have to design more coping "opportuni-
ties" into an already congested early childhood malady.

From personal experience, the games of Gin Rummy, Blackjack (and 31),
and Cribbage can. be taught and fully conceptualized by age six. All five of my
grandchildren are in school, ranging from fifth grade to kindergarten, and all are
at the top of their class in all academic areas—not just mathematics. I had taught
the oldest his multiplication tables by age six and a half when I began to wonder
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A Look Ahead continued

for what purpose. It is more important to teach estimation, odd and even, nega-
tive numbers, problem solving, and general thinking skills than it is pure compu-
tation. Besides, if there were nothing new to learn in school, life could be boring
for a child. As an adult, the same is true, but we usually get paid for being bored,
and that keeps us motvated.

Although I have been tempted to expand my card games into higher-level,
problem-solving skills, there are several factors that have prevented me from do-
ing so. First, there is the problem of repetition already mentioned. Then there is
the question of a card-centered curriculum in the public schools—what would
John Q. Taxpayer think? Also, if it was really a worthwhile idea, why hasn't
someone else done it already?

Itis time to raise the expectations we have for ourselves and our children. Let
me cite an incident that relates to the worthwhileness of this effort. As I was first
writing this section, my firstgrade grandson brought home his midyear report
from his firstgrade teacher, M. Schiola. On it the teacher wrote, "Cody has an
obvious strength in math and continues to amaze me with his thought process."

Well, hold on to your seats and get ready!

ONE BIG HAPPY by Rick Detorie
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Read This Before You Begin . ..

As stated in the Preface, timing preferential to the learner is critical to motivat-
ing him/her as well as controlling the win-lose factor. Time is determined by
lightly tapping your knuckles on the table and counting "one, two, etc." at about
one-second intervals. Starting with each timed game, the decision must be made
strictly by trial and error. The learner should win more than the parent but with-,
out realizing an advantage. The goal is getting to two seconds or less consistently.

Remember, it is not always necessary to achieve this "mastery" level before
moving to the next game. If the learner has a short attention span, review is
welcome.

It also must be remembered that each game may be played several different
ways, and before moving ahead conceptually, it is important to develop a degree
of self-assurance and competence on the part of the learner.

The earlier games move at a slower and more deliberate pace taking one step
at a time. Later the games move in giant steps, and frequently one game may be
played in two or three advanced forms. Do not start to play a new game until
rereading the highlighted gems, guidance, and hints.

Rather than stumble through a game, perhaps making errors, practice ahead
of time following sometimes complicated directions. Also, you may want to find
an old used deck of cards as new cards are more difficult to manipulate.

The Part [ through Part IV divisions are given only as conceivable breaks in
the difficulty of the games, not as a time line to be adhered to. All children will
progress at different rates, the progression I describe as "magic."

Therefore, before you begin, read all Additional Guidance, Advanced Hints,
and Gems. It will only take 30 minutes to get an essential overview, and you and
your partner will be able to play the games more easily.

Now, let's get going!

2 Mathematics for Young Leamers
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3. Mix the 12 cards and display them

4. If the learner identifies the card

5. After going through the deck one

The number of rounds played depends on the leamer's
atttention span. The more games played, the greater
the opportunity for the leamer to leam counting for mean-
ing. By making a slash mark under the name of each
player, the leamer can practice being the scorekeeper.

Show that five slash marks equals five: TH\L

Mommy, Daddy, Little Boy

(untimed)

1. Separate the 12 face cards from the deck.
2. Teach the difference between the jack (little boy), queen (mommy), and king

(daddy). Look at the beard, mous-
tache, color of hair, sword, flower,
scepter, and any other distinguish-
ing features.

to the learner one at a dme.

correctly, he/she keeps it and be-
gins a pile, face down. If he/she
doesn't recognize it, the parent
keeps the card and makes a pile..

tme (playing one round), the parent
counts each deck to see who has the most cards.
Cards should be counted one by one, face down, to see who
wins the round.

6. The first one to win five rounds wins the game.

Panexts caw suppont the leamer by atteatively
listening and patiently nespouding.

Richard S. Ellerby 3
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| Pheschool children Rave what might be ax
innate intereSt in wumbers.

—Bhuer, 1993

Mommy, Daddy, Little Boy
(timed)

' ‘ 1. Play this version the same as the
' untimed version, but establish a time
limit of perhaps five seconds. This
can be adjusted in order not to be
too easy or too difficult. The learner
should win most of the time but not
all of the time. '
2. Allow the learner to count the cards
and
manipulate them one at a time.

The learer will eventually gain small muscle control to pick
up and stack the cards and then deal one or two at a time.
Stacking the cards is done by picking up the cards in a tight
group and placing them on a flat surface with the left hand
loosely and folding them down with the right hand. The | . )
manipulative skills being taught will carry over to numerous. |, {* RN
schook-related activities. Be patient. This is slow but essential *‘\ A s
progress::. - - S ‘ g
Mixing (shuffling) is done by laying all the cards on the floor A dveiniced Hints
‘or-table.and moving them around with the hands, shifting ~i Lo
from top to bottom. This is easier with only 12 face cards... i

4 Mathematics for Young Leamers
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The parent may want to white out the "A" on the ace
and replace it with a 1," but | have found that the leamer
will transfer from one to the other easily. Remember,
the parent should usually "win" some cards. If not, the
game is too easy or too much time is allowed.

’ o Mommy, Daddy, Little Boy, and 1
o (timed)

1. Add the ace (1) cards to the jack, queen, and king, and teach the concept of 1.
It is necessary to establish that A = 1 by pointing out only one heart, club,
diamond, and spade (referred to as shapes) in the middle. You will be playing
with 16 cards now.

2. Mix the cards and lay them down one at a time in front of the learner.

; 3. Play, as in Game One, using a predetermined time limit of 4 5 seconds and

slowly quicken the pace as you play.
4. After the round is done, ask who has the most cards before counting, introduc-
ing visual
estimation.
. Count the cards. Ask who is the winner?
6. Keep track of rounds won using slash marks.

Counting seconds too loudly way
@ distract the child.
Also, it is best to play ace-to-fyace

5 Sitting on the conpet.

(9]

Itis not essential to teach the concept of heart, club, diamond,
and spade. If and when the child asks, tell him/her.

Later the joker will be introduced as a zero. It may take a
while for the concept of nothing to develop. As with the ace,
: the parent may want to place a "0" in the comers. Usually Ad ced Hmts

this is not necessary. _//\\\}:ﬁ;://

Richard S. Elierby 5
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; By age 5, wost childnen develop othen number skills i
: @ addition to counting. CFinst, they leam to companre two
| numbers for Size ond can reliably neport whick wumben is
: langen ox smallen. — QeSuicle. 1983

‘ GAME FOUR

| Mommy, Daddy, Little Boy, 1, and 2

: (timed)

1. Add the "2" cards to the jacks, queens, and kings, and teach the concept of 2s.
(You should have 20 cards now.) Touch and count the two shapes in the
_ middle of the 2 card repeatedly. Compare with two of anything available.

AR . 2. Use a predetermined time limit.

L i 3. Mix the cards and lay them down one at a time. If a number card is not
recognized, you need to stop and
count the shapes in the
middle again. By giving
the correct response at
the end of the time period,
the correct name of the card
is reinforced.

4. Ask who has the most by
estimating, then count the cards
to see who wins.

The natural sequenceistoaddthe 3,4,5,6,7,8,9,and 10
(which will be done progressively in-games 7,9, and 11).By -
the time we get to 3, the face cards are eliminated from this . -
game; because it becomes too cumbersome... For spme; - :.
this is ‘easy; for others, difficult. By adding two jokers from o
another deck of cards, it is possrble to have four. S

The leamer eventually will be able to recognrze five closely‘ o
clustered shapes without countrng, i.e., dice and dominoes;
sixand above usually must be counted. Placing the leamer's
index fi nger on the shapes and counting together i is excel- -
lent practice. Counting shapes should be done by drrectrng :
the learner to start at the top and continue from left to nghL ‘
- Thisis a precursor to readmg and a valuable transfer
- skill at a later time... SRR

6 Mathematics for Young Leamers
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The leamer may need help counting his/her own stack
at the completion of each round, but it is an important
part of leaming to manipulate cards off the assembled
deck one at a time, saying the number as the card is
laid on the floor.

The concept of largest can be determined (leamed)
easier by counting out loud and touching the shape
simultaneously. Soon there will be transfer from the
quantity of shapes to the number in the comer, and a
visual check without counting will be used. Of course,
- ' larger differences are more easily discemnable (Example:
9and 1;8and2; 7 and 3).

The numbers 6 and 9 are easily confused because they
appear right side up and upside down. Discuss this,
cover the lower right number with your finger, and even-
tually the top of the card will be cued by the leamner.

As this game progresses, eventually the number 8 in
the corner will be perceived as larger than the number 7
in the corner of another card, and the concepts will build
one on the other. At first, the shapes may key the
learner's response.

Largest Card

(untimed)

1. Remove the face cards (king, queen, and jack). Leave in the
joker (0), and spread the deck (42 cards) apart face down on the
table or floor.

2. The parent and learner shall draw and turn a card at the same time.

3. Whoever has the higher card wins both cards, which are placed in a
personal stack face down. In case of a tie, draw again. The higher
card then wins all four cards.

4. When all the cards are drawn, count by 1 to see who has the most

| cards. Since this is a game of chance, there should be a 50-50 win-lose
situation.

5. The first player to get the most cards for an appropriate number of rounds wins the
game. Remember, 15 minutes is an average attention span.

Richard S. Ellerby 7
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The more difficult concepts of counting by 2 and counting
backward (beginning 10, 9, 8. .. ) will be introduced in Games
Nine and Ten. R

Accept and expect mistakes, encounage risk-taking,
and rely ow trial and emron as a great teachen.

Smallest Card
(untimed)

1. Play this version the same as Game Five, but let the smaller card win. A
different concept will be taught (and it also breaks the monotony).

«
%

W7

Summary

To this point the teacher (parent) has taught similarities
and differences (Mommy, Daddy, Litte Boy); number rec-
ognition of 1 and 2; counted to at least 20; learned to mix
(shuffle), collect, and stack cards (with great difficulty); count
and manipulate one card at a time; and introduced the con-
cept of largest and smallest numbers up to 10 (even though
3,4,5,6,7, 8,9, and 10 may not yet be recognized for the
value they represent).

AN\ N\ =

o 2]
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0,123
(timed)

1. For this game, use only two jokers and the ace (1), 2, and 3 cards. This will be
14 cards. Remember, the joker's value is 0.The concept of nothing (0) and
three (3) may have been learned in Games Five and Six. If not, review them
before proceeding with this game. The O can be presented as a hole with
noth- ing in it. Connect your thumb and forefinger and

look through. There's nothing there!
2. The concept of O will be presented again
and again, so don't worry if it isn't picked up
easily.
3. Follow the same procedure as in Game
One, laying down the cards one at a time. If the
learner identifies the card correctly, he/she keeps
itin his/her personal pile. If he/she doesn'tiden-
tify the card correcty, the parent keeps the card.

A

\

It may be necessary to
review the idea behind
timing (page 2) to control
the win-lose factor.

At 2-1/2 yeans, children stant to use wumber words i
counting things, i.e., 1, 2, 3. By age thee, they cox
accurately count the wumber i @ Set ofy visible objects.
(Stonkey et al. 1990)

Richard S. Ellerby 9
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Itis fun to make up stories about the families:

‘Mommy, daddy, and two little boys named Jack and
John (four people, count them) went to the store and
bought one can of pop, two candy bars, and three sticks
of gum. How many things did they purchase?

John ate one stick of gum. How many sticks are left?
How many items are left?"

There are limitless stories and combinations of people
and things. To be meaningful, the leamer should touch,
feel, eat, and count real things. Cut a candy bar in half
to introduce this concept. "You eat half, and I'll eat half.”
Pour only a half glass of milk or juice, etc.

Mommy, Daddy, Little Boy,

Family Counting

(untimed)

. This game will use only the face cards. Sort them from the deck.

. Review the visual differences and family names (mommy, daddy, and little boy).

. Place the 12 cards face up in random order facing the learner.

. Begin simply by asking the learner to pick up and hand you one mommy, then
one daddy, then one little boy. Proceed to two
mommies, two daddys, etc., reinforcing the con-
cept of number versus quantity introduced in
Game Seven. It will amaze the parent how soon
the learner will be able to sort out two mommies,
one daddy, and three little boys, which is an ex-
ercise in shortterm memory.

5. Take turns having the learner give the parent A
directions as well. Model counting the cards. Give
the learner six cards and the parent takes six cards. Count
them.

6. Repeat all possible combinations to the ability of the learner. Unbelievably,

many will not pick up the cards in the announced sequence but stll will accom-

plish the task. It's fun to see how kids' minds work!

W=

10 Mathematics for Young Leamers
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[ _GAMENINE |
0,1,2,3,4,5
(timed)

1. Add the 4 and 5 to the deck used in Game Seven.
Teach the new cards by counting the shapes
on them from top to bottom, left to right. You
should have 22 cards now.

2. Play the same as in Game Seven, but instead of
the parent dealing one card at a time, have the
learner turn a card from a face-down deck. Remem-
ber, the learner gets to keep the cards he/she idend-
fies correctly.

3. Because only the 4 and 5 cards are new, it is still possible to keep the timing
to two or three seconds per card, and the learner will win.

: addmg the cards won by push/ng out two cards at one tlme;‘ -
‘-.,-,'so .the- leamer cansee them: .and- count out loud. Early =
. 1gSpONSes: may be ‘skip-counting, which. is saymg the odd > -

numbers S/Iently, count “1° s:lentty then 2" out: loud then:. -

,ewmg wi Games Flve and S:x

SHrom neseanch, reciprocal teacking is the most efsfyective
oy all teacking techuiques. [t takes the fom ofy a
@ dialogue. Dialogue is a languoge game children
undenstand, and it is a game that allows coutrol ofy @
leaming Session to altemate between panent ond leannen.

Tt Relps the Leamnen to assume respousibility fon Ris owk
leamning. —Bhwen, 1993

Richard S. Ellerby 11
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Skip counting can be reinforced simply by having the
leamer touch two shapes simultaneously with his/her
fingers and count on by 2s. Example:2+2=4, 2+2 +
2=6, 2+2+2+2=8and2+2+2+2+2=10.

N GANVE TEN
5! 6! 7’ 8, 9, 10
(timed)

1. Add the 6 through 10 cards to the deck and remove the 0 through 4 cards. You
will be playing the same as Game 9 but with 24 cards
now.

2. Teach recognition of the 6-10 by counting
shapes. Count them top to bottom and left to right.
3. Spread the cards face down and have the learner
turn them over one at a time, again identifying them
as he/she goes. At first, it may be necessary to allow

4. By now, three different ways have been introduced to
select cards: dealing them one at a time; drawing from the face-
down deck; and drawing from a spread deck.

. Itis double reinforcing to have the learner trace and say the
~ newly introduced numbers (write the numbers one-inch high
“-onaplain sheet of paper and allow the leamer o reproduce |
them). Some may be able to draw the numbers from memory. ‘i\'_ N
Reversals are to be expected. Don't overreact. Counting  \, | (‘ -
backward from 10 can- be introduced at this point. Some A ‘Vahcedgints
children may. be-able to handle counting backward from 20. W
Itis never necessary to go farther. '

7

Stuategies from Leanner to Leamen will wot
@ be the same. Stay with what works to
reduce ConfyuSio.

12 Mathematics for Young Leamers
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‘ TRe best teacken is a coack who diaguoses
: eack play in orden to improve
peifyomance.

SUPPORT MATERIALS

While writing this book, | have not tried to “sell com-
mercial games; however, one of my parents brought to
my attention Monopoly Junior by Parker Bros. In the
game players receive money from $1 to $5, and it fits in
right about here developmentally. There also are tokens
(cars and houses) to use in future activities included in
this book.

Richard S. Ellerby 13
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Summary

It is imperative that the learner sees 0-10 not only as
numbers but also that they represent a quantity. Counting
® things around the house reinforces this concept.

Game One to Game Ten may have taken from two
months to a year to complete depending on the beginning
chronological age and maturity of the child. Pacing for success
without boredom or frustration is critical. There is no doubt
that some parents as teachers will feel more successful than
. others. Don't forget that one of the main reasons to get
involved is to spend quality time engaged in direct @:
communications with the child. Using a teachinglearning
situation is one way to force the relationship. Most games
purchased at a toy store do not hold the attention of either
an adult or child, because there is no skill involved, limited
diversity, no purpose established, and litdle learning takes
place. It is no wonder that Nintendo took off. It encompassed
all these features.

<

WY,

W)

'
batd

i
s
3
t
:

14 200 Hours of Family Fun With Math

&
~J

PR A Text provided by ERiC:






Read This Before You Continue...

Up to this point it has been necessary to progress more slowly and deliber-
ately, establishing a positive attitude toward mathematics and a trusting, yet fun
parent-learner relationship. Game Eleven: Numbers to 10 Plus 1 / 1 More, is the
most important concept taught, and the one most frequently omitted in class-
rooms. [t sets the stage for most of what follows. The critical strategy that must be
introduced is "counting on." This means starting with the large number and
adding one more (and eventually adding 2 and 3 more). IMPORTANT: A child
should be taught by placing his/her hand over the "big" card, saying its value, and
then the parent asks, "What is 1 more?" Repeat by saying, "(the number) and 1
more is how many?" Do this frequently.

It may be necessary to show the ace (1) side by side with a larger card and ask
the learner to touch the shape when counting on. There will be a tendency to say
"1" rather than the correct response.

Begin with 2 and 1 more is 3, then 3 and 1 more is 4. Use the terms "1 more"
interchangably with "plus 1." Decide which one best keys a response and stay with
it.

It will be progressively more difficult to do larger numbers and 1 more. Use
Activity A to complement this game. Introduce 2 more and 3 more using this
activity board. (Game Nineteen: Sums to 10 will logically proceed from Game
Eleven.)

Game Twelve is Doubles 0-5. Doubles is the second most important concept
taught. Learning doubles is not really difficult; yet the practice is seldom included
in any classroom.

A True Story

Nearly 30 years ago, in the summer of 1966, seven poor black preschoolers
walked into an Illinois classroom and performed an astonishing feat. In front of
a room full of university students and two film cameras, these children solved
problems of addition, subtraction, multiplication, and fractions. They answered
simple algebra questions.

"I don't know if anybody has ever come close to doing what we did in teach-
ing math to these disadvantaged kids," recalls their teacher, Sigfried Engleman,
now an education professor at the University of Oregon. "They hadn't started first
grade yet! That was from only 20 minutes a day of direct instruction."

16 200 Hours of Family Fun With Math
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T GAME ELEVEN |
Numbers to 10 Plus 1

(timed)

1. Organize one joker (0) and the ace (1) through 10 cards into a deck (11
cards).

2. The parent plays one card at a time and asks the
learner to think 1 more. For example, when the
6 card is played, the learner should say
1.

3. Use a predetermined time limit of five or
six seconds per card. Soon you will be able
to quicken the pace.

4. Keep score during rounds played to see who is
the winner. A round is one time through the deck.

The ability to add 1 more by counting on is a criti-
cal giant step.

5. Practicing using Activity A will help advance the child's skill to play 2 more and
3 more.

This game is a natural lead-in to the game of doubles
which follows. It is important for the leamer to get used
to seeing only one card played and having mentally to
add 1 more. This game can progress to plus 2 and plus
3. Do not go to plus 4. It also makes no sense to play
the game of minus 1 or 1 less. Resist the templation to
do so. If necessary, when advancing the game, put down
a2 ora 3adjacent to the played card so the leamer can
count up and visualize the process.

@ Childnex who Rave digficulty Leaming school anithmetic

lack the initial represextations of uumber ard quantity
needed to undenstand counting and Companing.
(Bhuer, 1993)

Richard S. Ellerby 17
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3 ACTIVITY A ¥

Practice Counting On

Using the 3 card face up, cover up one shape with another card face
down. Remove this card and count on to 3.

L 3
*.

: b
. 2

10Y

<O

== g

Using the 5 card face up, cover up one shape with another card face
down. Remove it and count on from 4 to 5. Continue by counting 2
more from 3.

e ¢ ¢

*

¢ | L

It is possible to do these exercises with the 7 and 9 cards, each time

i . Forexample: 6+1=7,5+2=17,

4+3=7and8+1=9,7+2=9,6+3=9,5+4=09.Itis important
not to count on from the smaller number.

18 200 Hours of Family Fun With Math




Doubles 0,1, 2, 3,4, 5
(timed)

1. Organize the joker (0), ace (1), 2, 3, 4, and 5 cards into a deck (22 cards).

2. Lay a "0" on the floor and teach the concept of doubles: two
0s =0, two 1s = 2. Follow with the 2, 3, 4,
and 5 cards in sequence; two 2s = 4; two
3s = 6; two 4s = 8; two 5s = 10. i* *

3. Reinforce doubles by having two like cards

- side by side. Have the learner put his/her

: hand over one card, say it, and count on by
putting his/her finger on the shapes top to * *;
bottom, left to right. L____a

4. Lay the cards out one at a time, beginning
with a five- or six-second interval, adjusted to the learner. Cards "won" by the

. learner are kept on his/her deck. Those not won are put in the parent's deck.

' Usually this concept is learned quickly, and the eventual time allowed is one or

two seconds (mastery level). Keep in mind that the learner should win most of

the time but not all of the time.

; 5. Spread each player's deck and ask the question, "Who has the most’" to encour-
age estimation.

6. Count the cards by 1s, then 2s, then backwards.

7. Keep score by rounds played, perhaps five or more depending on learner's
attention span. The reward for winning is intrinsic (within the learner). Re-
stricting the time should keep the game scores close.

8. Teach the following jingle, provided by Sue Sonnenberg, a former associate of

‘Mastery of doubles will lead to the development of higher
“level thinking skills and strategies not usually taught in
-public schools: From this point on, observe how leam-
ing accentuates more leaming and success is like a dis- an
* ease—it spreads rapidly. 7 :“
“In* doubles, it is important not to play more than one: by Qe
- cardat a time. This requires an exceptionally sophisti- Adva“ced /Hlms
| * cated transfer to seeing visually one of something and .~ —
“imagining mentally twice that amount . .. a giant step

-sotospeak.

)

—yy

Richard S. Ellerby 19
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mine, who put the concept into a right-brained mode:

f One lonely lion feeling sad and blue
Double it, double it, that makes two.

| Two baby gerbils gnawing on the door
Double it, double it, that makes four.

Three giant black ants carrying big sticks
Double it, double it, that makes six.

Four happy bluebirds sitting on a gate
Double it, double it, that makes cight.

Five little chickens following the hen
Double it, double it, that makes ten.

Note: You'll find the entire jingle on page 24.

The joy of Leaming is in itselty the
punpoSe ton leanuing.

A second grader tutors a kindergartner.

20 200 Hours of Family Fun With Math
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" GAME THIRTEEN

Doubles 3,4, 5, 6, 7
(timed)

1. Sort the 3, 4, 5, 6, and 7 cards into a deck (20 cards).
2. Teach double 6 and 7 the same as in Game Twelve.
3. Teach the verses of the jingle for 6 and 7. (Note:

to delve means to search.)

Six furry raccoons digging down to delve
Double ir, double it, thar makes twelve.

Seven dirty kittens licking their paws clean
Double it, double it, thar makes fourteen.

4. Follow directions 4 through 7 in Game Twelve. The
learner will not win the 6 and 7 at first. This keeps the game
close!

Use manipulatives or make up stories to play the
Doubles games. For example, use a dozen eggs and
allow the learner to put six in the box, then six more.

Make up a rhyme to enhance leamning, such as, ‘My
son's name, Kevin, rhymes with seven, and he is 14
years old." Even if it is not true, it works. :

Pracﬂce Douhles and Sklp (huntm_n

You can- contmue to emphasize doubles by using’ the 4

TRe greatest Rurdle to overcome is the pareat's
insecunity with the nole ofy teacken. (et the greatest
satisgaction comes rom Leaming this nole.

Richard S. Ellerby 21
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Typically the doubling of the numbers 7, 8, and 9 will be
more difficult to leamn, but it doesn't make sense to dwell
too long on these three numbers. Other games will con-
tinually reinforce these doubles. This allows the parent
to win legitimately once in a while.

} GAME FOURTEEN
: Doubles 6, 7, 8, 9, 10
(dmed)
1. Sort the 6, 7, 8, 9, and 10 cards into a deck (20
cards).
2. Teach double 8, 9, and 10 as before.

3. Teach the verses of the jingle for 8, 9,
and 10.

Eight baby beetles climbing on the screen
Double it, double it, that makes sixteen.

Nine yellow fat bees gathering ‘round the queen
Double it, double it, that makes eighteen.

Ten little puppies eating food a plenty
Double it, double it, that makes twenty.

4. Follow directions 4 through 7 in Game Twelve.

Auw attribute learned at a veny youug age is the
ability to recober fiom adversity (optimism).

22 200 Hours of Family Fun With Math
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GAME FIFTEEN i
Doubles O through 10
(dmed)
1. Sort the 1 through 10 cards into a deck (42 cards) and review all the doubles.
Stay with this until the learner consistently wins with a two-second exposure.
2. Follow directions 4 through 7 in Game Twelve.

3. The following page contains the Double It jingle in its entirety. With the learner,
practice and memorize it!

At this point the leamer.will be readyto count to-40 by
dealing out one card at a time since there are that many
cards in the deck. Allow himvher to manipulate the cards
some of the time, unless it is too cumbersome for him/
her. Using four 10s from the deck, it is possible now to
ilustrate counting by 10s to 40. Surprisingly, it is not
that difficult to count by 5s either. It works well to use
toothpicks sorted into eight groups of five. Using eight
5s taken from two decks of cards also is effective.

N4

TRe real bewegit of this program is not
math, ot critical thinking, rathen
tramily bouding.

e
£
4
:
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Um/g}ive little chickens following the hen
- Double it, double it, that makes ten.

DOUBLE IT

One lonely lion feeling sad and blue
Doubile it, double it, that makes two.

Two baby gerbils gnawing on the door
Double it, double it, that makes four.

Three giant black ants carrying big sticks
Double it, double it, that makes six.
sr

v 277 o%.7 ot

Four happy bluebirds sitting on a gate
Double it, double it, that makes eight.

Six furry raccoons digging down to delve -
Double it, double it, that makes twelve.

Seven dirty kittens licking their paws clean
Double it, double it, that makes fourteen.

Eight baby beetles climbing on the screen
Double it, double it, that makes sixteen.

Nine yellow fat bees gathering ‘round the
queen
Double it, double it, that makes eighteen.

Ten little puppies eating food a plenty
Double it, double it, that makes twenty.

s -

200 Hours of Family Fun With Math
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Richard S. Ellerby

* ACTIVITY B *

(D ®

Doubles

This activity is done with two or
more participants and is untimed. Use
different colored chips or tokens for each
player. Use red or black 0 through 10
cards (22 cards) which have been mixed
by the learner.

1. Turn one card at a time and double
the number as in Game Twelve,

2. With each correct response, players
put their colored chips on the doubled
numbers on the game board. For ex-
ample, if the player turns a 4, his/her
chip would go on the 8 circle (4 +4 =
8).

. Arbitrarily block out or cover three
circles so the game does not end in a
tie. Change with each game.

4. The winner is the player with the most
chips or tokens on the game board.

NOTE: Enlarge the game board for ease

of play, and laminate it for durability.

25




3 ACTIVITY C ¥

Doubles + One

Begin this activity the same as

Activity B.

1. Turn one card at a time, double the
number, then add 1.

2. With each correct response, play-
ers put their colored chips on the
correct numbers on the game
board. For example, if the player
turns a 4, his/her chip would go
on the 9circle (4 +4 +1 =9). Only
one chip can be placed on each
circle.

. The winner is the player with the
most chips or tokens on the game
board.

. This is not much harder than
doubles and a natural lead-in to the
following concept: If 8 + 8 = 16,
then 8 + 9 = one more or 17.

5. Arbitrarily block out three circles as
in Activity B.

NOTE: Enlarge and laminate the
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GAME SIXTEEN
Doubles Plus 1

(timed)

1. Sort the 1-10 cards and 2 jokers into a deck (42 cards). The parent shuffles and
deals out the cards one at a time as in Game Fifteen.

2. Conceptually, it is much more difficult for the learner to add 1 to each double.
For example, the thought processing must be 4 + 4 = 8 plus 1 more = 9 when
the 4 appears. Remember to display only one
card to the learner.

3. It may be necessary to back off and allow five, +1
six, or seven seconds when starting this game.

4. Follow the directions again as in Game

Twelve.

To relax aud wait or matuation when it is
expenience that is lacking would appean to be
delibenately depriving the child of
oppontunities to leanu.

- | | Clay, 1991

Richard S. Ellerby 27
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Doubles Plus 2
(timed)

1. Follow the directions in Game Sixteen, but adding 2 instead of 1.
2. Stepping up another notch, it becomes more of a short-term memory problem
to hang onto the concept of 2 more. For example, 6+6=
12 + 2 more = 14 when the 6 is played.
3. The learner must remember his doubles and
count on 2 more in his head.
4. The game is played the same as Game Sixteen.

+2

Doubles Plus 3

(timed)

1. Follow the same format as in Games Sixteen and Seventeen, but add 3 more.

2. This is a real mind bender unless the learner is given considerable tme to
respond. If you think about it, the response asked for is 3 plus any doubles up
to 20. (Delay this game undil later if it becomes frustrating. )

Itis not necessary or even adwsable to achieve mas-
‘tery (two- 1o three-second response) at this point;-but’
* what is-important is developing thé concepts of 3 more
- -and difference of 3. It would be reinforcing to spend time &
. before:Game' ‘Eighteen:counting cards by 3.to 21. The - 1
- parentdoes this by dealing three cards ata time or count-
- ing toothpi s'(or anythlng eIse) in seven gmups ofthree. - .

" Togo beyond‘to doubles pIus 4is really too dlfficult and- '

28 Mathematics for Young Leamers




| GAME NINETEEN. |
Sums to 10

(timed)

1. Sort the joker (0), ace (1), 2, 3, 4, and 5 cards into a deck (22 cards), and spread
them out face down on the table or floor.

2. The parent and learner draw one card at the same time and lay them face up on
opposite sides of the spread.

3. The object is to practice adding random pairs of numbers as quickly as possible.
Most combinations will be doubles (0 + 0, 1 + 1, etc.), one more (2 + 3, 3 + 4,
4+ 5, etc.), two more (2 +4, 3+ 5,4+ 6, etc.), and three more
(1 +4,2+5, etc.). With the smaller numbers, the learner '
can add up more easily than with larger combinations.

4. Begin with five or six seconds. Keep each game close by
controlling the time. The learner keeps the cards which
he/she correctly adds within the determined tme. Those
incorrectly added go in the parent's deck. :

5. At the end of the game, estimate who has the most cards in
his/her stack.

6. Count by 2s, 3s, 4s or even 5s (teaching multiples/multiplicaton).

7. Score rounds to five or more for a game. Try to stay within 15 minutes for a
game. Let the learner keep the score.

The whole idea behind teaching doubles, plus 1, plus 2,
and plus 3 is to help the leamer transfer this concept to
aid in addition. Some leamers may use doubles plus 1, -
2, or 3 more as a strategy. Example: When the problem
is 4 +.5, then.if 4 + 4.is 8, 4.+ 5 is onemore, which.is .
how many? Ask this question frequently to establish a
mind set. This may sound a bit redundant, but most chil-
dren struggle with simple addition having leamed no.
strategy except finger counting. , .

At this point, try to jump ahead to The Ellerby Game. 1,
2, 3 on page 53. You will be fascinated by the chal-
lenges presented!

TRe panent wild continuously be wotivated by
assessing the leamnen's ougoing progress.

Richard S. Ellerby 29
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, IMPORTANTI When fmger countlng (adding), nearly all -
*:" children: mll count through both numbers disregarding.: -
that;one may be: Iarger than the other. Each of these

. should be: made-10°build relanonsh:ps and make com-"":' :
e p_ansons which- Iead to.the transfer of skils. ‘

REMINDEH"’Childmn should be taught to begin with:
the: la:yer ‘number; for example 5+ 3, by covering;
- the5 card with their hand and saying 5, then count-
- ing 3 more by touching and counting each shape
on the 3 card,.. This is called counting on, as has
been discussed previously..

The concept 5 + 3= 3 + 5 is even more difficult and not
worth the effort to sort out at this time. This will be an
*ah-ha!” with continued practice. Sometimes rather than
diving right into a game, it helps to preteach strategies.
Because the constant emphasis is on timed accuracy,

the leamer will opt for the quicker strategy; in this case -

" doubles, plus 1, plus 2,.and plus 3. This will make more

~ sense to'the parent when one of the most difficult prob- -
. lems, 8+ 5, is solved in two seconds. If you think how
you might solve: this problem, you may say any of the
following: a) | just know 8 + 5=13; b) 8 + 7 = 15 take
away 2is 13;¢) 8 + 5 is the same as 7 + 6 which is 13;

d)8+5is the same as 5 + 5 plus 3 which is 13. Do you"

~ put the larger number first in your mind when adding?

or-the smaller? or does it make any difference to you?
Think what your own strategies are. Are they efficient?

30 Mathematics for Young Learners
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3 ACTIVITY D ¥

LRl

OO

Adding to 10

This activity, played with two or more
participants, is untimed and uses differ-
ent colored chips or tokens for each player.
) T TR s e T Use wo sets of red cards, a red 0-3 deck
— e : (4 cards), and a red 0-10 deck (11 cards).
' 1. Turn one card from each deck and add.

(The parent deals from the 0-3 deck.)

2. Go through the 0-10 deck one time and
not quite three times through the 0-3

_ deck, shuffling each time. The learner

B i can mix the 0-10 deck.

' . The winner is the player with the most
chips or tokens, allowing only one per
player on each circle. NOTE: The
middle numbers will appear more fre-
quendy; therefore, the players may want
to repeat the 0-10 deck for another
round.

Additonal Hint: An easy way to introduce
this activity is to start with one deck 0-
10 (22 cards, red or black). Turn one
card at a time and play 1 more for a
while, then 2 more, then 3 more
separately. Activity D combines all three
randomly, plus O more. (Enlarge and
laminate the game board.)

Richard S. Ellerby ' 31
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Read This Before You Continue.. . .

The upcoming games of "differences” should be preceded by considerable
practice. The parent, looking at the deck of 42 cards face up, sorts through the
deck displaying cards with a difference of 1, i.e., 2 and 3, 4 and 5, and even 6 and
7. Ask the question, "What is the difference between 4 and 5!" The learner will
probably answer "Five is 1 more," which is correct. Try random differences of 2
more; 3 more will be harder, but the strategy will be planted. Expect the difference
between O and any number to be learned quickly.

_ ) You may think it is easier and more efficient to count backwards for the

T problem 5-1 =4 or 5- 2 = 3. This is true, albeit confusing for the learner at this
i point. Just know that understanding when to add up or count backwards will
unfold with time.

Counting backwards should be done by placing the learner's hand on the big
card, say the number, then count back by touching the shapes on the smaller
card.

Start playing and see what happens!

Use a Number Line

As a supportive means to teach differences (subtracdon), start with a number
line from O to 10. Have the learner show you the difference between any two
numbers. For example, place a colored, transparent chip over the numbers 5and
' 8 and count the spaces in between. This will give you the difference. Count up
from the smaller number if the difference is less than 3; count backward from the
larger number of the difference is 4 or more. Notice that both methods will yield
the correct response. The number line is a valuable resource. Itis easy to illustrate
the difference between negatve 3 and positive 3 = 6 (see Advanced Hint below),

although not appropriate at this time.

1 2 3 4@6 7@9 10
L1 TlTIT | |
one two three

spaces

P\ LN

B LR

o The diﬁereni;e. between -3 and +3 can be illustrated in
'  thisway.
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GAME TWENTY L
Differences to 5

(dmed)

1. Use the same 0, 1, 2, 3, 4, and 5 cards as in the last game, and spread them
similarly on the floor or table.

2. The learner draws one card and lays it face up on her side of the spread. The
parent then draws one and lays it beside the learner's card. At first you may

: want to play this game untimed. To make the game more difficule, lay the cards

P on the opposite side of the spread.

3. The object is to determine the difference (subtraction) between your two cards.

4. Follow directions 4-7 in Game Nineteen. (See page 36 for a reinforcing activity.)

It will be apparent that having taught the concepts 1
more, 2 more, and 3 more, the leamer will transfer to
this game quickly. The writer has always thought that
schools do not teach subtraction the easy way. By
definition, subtraction means take away, which means
starting with the larger number and counting backwards.
It should be taught by adding up from the small
. number, which is exactly what has been taught in Game

i Nineteen. The difference is in the word difference, which
implies a separate mind set or strategy.

Think ahead for a minute to an extremely difficult
subtraction for first graders, such as 9 - 8 = 1 (Game
Twenty-Two). By adding up, the difference is one, which
makes it one of the easiest problems to solve. Some
learners will count on no matter what the difference.

Success develops self-confidence and motivation, and
from this point on, the leamer will sprout wings and fly.

Richard S. Ellerby 33




3 ACTIVITY E 3¢

Adding With Dice

This activity is played with two or
more participants, untimed. Use different
colored chips or wkens for each player
and two dice.

1. Roll the two dice and add.

2. Place your token on the circle with the
total of the dice. Only one chip is
allowed on each circle.

3. The winner can be determined in two
ways: it can be the player with the most
chips or tokens played on the board,
or it can be the player who covers the
last 7 circle.

NOTE: You also'can play this game with
a time limit for each round, so that
when the last 7 circle is covered, the
game is not over. Try playing differ-
ent ways! (Enlarge and laminate.)

1O
O
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3 ACTIVITY F ¥

Add or Find the Difference With Dice

OJO
OO
(D ()

O ()

This activity is played with two or more participants, untimed. Use dif-
ferent colored chips or tokens for each player and two dice.

1. Roll the two dice and add OR subtract—player's choice.

2. Place your token on the circle with the total of the dice. Example: Roll a 6
and a 5, place your chip on either the 11 circle (6 + 5) or the 1 circle (6 —
5). Remember, the difference between 5 and 6 is 1. Subtraction means
counting backwards, which may be difficult. Only one chip is allowed on
each circle.

. The winner can be determined in three ways: It can be the player with the
most chips or tokens played, the player who covers the last circle, or
ended by a time limit.

NOTE: You can also play this game with a time limit for each round, so that

when the last circle is covered the game is not over. Enlarge and laminate.

Richard S. Ellerby 35




* ACTIVITY G *

Determine the Difference With Cards

For this activity, use only the O
through 5 cards from a deck. Divide
them into a red deck and a black
deck (12 cards in each).Use the same
colored chips or tokens as in previ-
ous activities.

1. The parent and the learner(s)
(three can play) alternate turning
one card from each deck and
determining the difference.

2. Place a wken on the circle with
the correct difference. Refer to
"Additional Guidance" on page
33 for a review of adding up and
counting backward.

3. Play through the decks at least
twice. The winner is the player
with the most tokens played.

4. Enlarge and laminate.

O
©
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! GAME TWENTY-ONE
| Sums to 14

(timed)

1. Use the O through 7 cards.
2. Follow the same directions as Game Nineteen.

GAME TWENTY-TWO
Differences to 7

(timed)

1. Use the O through 7 cards as above.
2. Follow the same directions as Game Twenty.

- :_Ra/nfome doublas Plus 1, plus 2, plus 3,and differ-
©_encesinthe abova two games. The conceptof ten (the
- .next ma}orhurdle)tsnow taking form: Forexample 3+
. .7=10;6+4=10;5+5=10.Considerable time willbe S\ VK- .
o f‘devoted fo ttus laterin Gama Twenty- Sk B &‘i L
_;_j'_fj-Theldeaofmtafspemngmesegamemsmatoneshould A ad Hinte -
*'"-be taught as reinforcing the other. The'sum of 7 + 4 can A/i"égi ,Hms .
- betaught as double 4 plus-3 more, but it may be easier J\-"Zj
» orthalaamarto wsual:zaltas 7+3 10 and1more- ' L

777e dlfference of 7-4 also is dlfﬁcult because of the
separation of 3.1t may be taught by counting backwards
: "beg:nmng at 7 Foﬂunately some Iaamers w:II still con-
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¥ ACTIVITY H ¥

Add or Subtract Three Dice

This activity is played with two or
more participants, untimed. Use different
colored chips or tokens for each player.
You will need three dice.

1. The players roll the three dice and add
or subtract each number one time. Itis
the player's choice what he/she does.
Example: Roll 6, 5, and 4; possibilities
wouldbe: 6+5-4=7;6-4+5=1;5
+4.6=36+4-5=5ew.

2. Place a colored chip or token on the

circle with the correct total.

NOTE: The winner may be the player who
occupies the most circles, or you may
score bonus points for "capturing"

adjacent circles:

1 circle = 1 point
2 circles in a row = 4 points
3 circles in a row = 9 points
4 circles in a row = 16 points

Therefore, at the end of the game, a
player occupying circles 4, 6, 7, 13, 14,
and 15 would score 1 +4 +9 = 14
points. The thought process becomes
quite advanced. What if you use 09 or
0-12 dice? What if you add, subtract, or
multiply? (Enlarge and laminate.)

|
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GAME TWENTY-THREE
Sums to 20
(imed)

1. Use all of the numbered cards and 2 jokers (42 in all).
2. Follow the same directions as Game Nineteen.

Just to change the format, the parent may choose to
deal out one card to each player or draw from a deck
instead of picking from a spread deck.

GAME TWENTY-FOUR
Differences to 10
(imed)

1. Use all of the numbered cards again.
2. Follow the same directions as Game Twenty.

N i s

Summary/Review

This is a good time to review doubles, plus 1, plus 2,
and plus 3. Example: plus 1 (4 +5,5+6,6+7,7+8,8+
9,9+10);plus2(4+6,5+7,6+8,7+9,8+10); and plus
34+17,5+8,6+9,7+10). Holding the deck, the parent
selects random combinations of plusl, plus 2, and plus 3.
See how quickly the learner is able to shift from one to the
other. The problems 8 + 10 and 7 + 10, etc., will be more
easily taught in Game Twenty-Five.

W N\ N

)
4
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| 8,9-7,8-6,7-5 and 10°7,9-6,8:5, 74 willbo
! ~picked up quickly bx’:gddq'ng up. Thie biggest conce ;
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Combinations to 20
(untimed)

1. Use the entire deck, including the face cards and two jokers (54 cards).

2. Assign a value of 10 to the face cards (king, queen, jack). All other cards are
worth their face values.

3. The parent, as dealer, deals two cards to the learner and two to himself/herself.
The cards should be reasonably close but not touching The learner determines
the sum for both players' cards.

3. Whoever has the greatest (highest) sum wins. Reverse after a while and allow
the least (lowest) sum to win. Keep the cards you have won in a separate pile.

4. The winner is the player with the most cards. Several rounds may constitute a
game.

ﬁf 14441 i
**+ ‘ ‘ grelster?
v Y e
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By assigning a value of 10 to the face cards and using
them in this game, the opportunity to add 10 to any num-
ber is increased. This also establishes the value of face
cards in the eventual games of '21° and “31." The leamer
] not only must leam to add her own cards, but must add
the opposing player's cards and make a comparison as
to which is larger.

Notice that this game actually reviews many games pre-
viously taught and creates risk-taking (quick response).

IMPORTANT SKILL:

When each player gets an Identical card, the learner
will leam to cancel these cards and simply determine
who has the largest of the two remalning cards.
Spend some time establishing this high-level skill.
Example: When 5 + 8 and 4 + 8 are played, the 8s cancel
each other, and the 5 is greater than the 4. It is not
necessary to add in this case.

As lowg ago as 1913, psychologist Edwand TRomdike
wiote tRat natural competition improves the motivation
to leam; that dinect nivalny with others is Realthy.

41




: Any Number Plus 10, 20, 30, 40

(untimed)

to each number.

2. Lay down a 10, then, one at a time, laydown a0,1,2,3,4,56,17,8, and 9
beside the 10 in that order. The learner should add the two, giving the correct
response after each card is played. Example: 10 +1 = 11;10+2=12;10+3=
13; etc.

3. Usually this strategy is picked up rapidly as the

_ learner sees it is only necessary to add the num-

o ! ber followed by the word "teen." Example: 14 = 4

|
!
; 1. Use four 10s and one set of 0-9 cards (14 cards in all). The object is to add 10
|

+ teen, 18 = 8 + teen. However, 11, 12, and 13 Hint:
will be more difficult to teach, because they do Cover
not follow the above system. the zero
4. Now lay down two 10s, followed by 0, 1, 2, 3, to make
4,5, 6, 7,8, and 9 in that order. Ask for a ‘ 16

quick response.

5. Remember, what's actually being taught is the sum of 20 and any other
number to 10. For example, 20 + 6 = 26, 20 + 8 = 28,20 + 10 = 30.

6. Continue with three 10s to 39 and four 10s to 49. It is not possible to go to 50
with one deck as it contains only four 10s.

After adding with one 10, two 10s, three 10s and four
~10s several times as above, it is then advisable to mix
and match (by sorting through the deck) with different o _
combinations of 10s and units, for example 10+ 8 =18, > N\
10+ 10+ 10+6=36, 10+ 10+9 =29, etc. Itis surprising [N T
how fast leamers pick up this seemingly difficult concept. AdV‘a'ilce&;/:Hints

e
P
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GANME TWENTY-SEVEN

Combinations of 10
(untimed)

1. Use one setof 0, 1,2, 3,4,5,6,7,8,9, and 10 cards (11 in all).

2. Lay out the cards, facing the learner, in pairs with sums to 10; 10+0=10,9+
1=10,8+2=10,7+3=10,6+4=10,and 5+ 5=10.

3. Again, none of these sums are new information; yet it may be difficult at first
for the learner to see the connection that all cards in a deck have a match of
which the sum is 10.

4. Assemble different combinadons of 10s unknown to the learner. Each combi-
nation of two cards will be referred to as a "set of 10." Example: One set of 10
may be 8 +2 or 9 + 1; two sets of IO maybe 7+3and 5+ 5,0r 6 + 4 and 10
+0; three setsof 10 maybe 9+ 1,8+ 2and 5+5,0r6+4,7+3and 10+0.

5. Beginning with one set of ten, turn the two cards over and ask the learner to
identfy the sum. This is nothing but review; however, the awareness of combi-
nations of 10 is the objectve.

6. Using two sets of 10, turn over different combinations laid out randomly. The
learner will match each set and say the answer, "20."

7. Play again as above,but throw in a "fooler" such
as 8+2,9+1,and9=10+10+9=29.
Repeat with all different combinations of sets
and foolers. Ask what is missing to make
another 10? Example: 7 + 3, 6 + 4, and 5 (needs
another 5 to make 30). What would the sum
be?

8. Three sets of 10, even four and five sets of 10 may
be randomly displayed, matched, and an answer
determined within eight or ten seconds by the
learner, throwing in a fooler now and then.

9. If the above is handled easily, two foolers with a
sum less than 10 can be added to the game as an
extra challenge; for example, 5+ 5,10+ 0, 6 + 4,
and 3 and 2 =35. Further, 8 +2, 7+ 3,5+ 6= 131,
when randomly displayed, is even a greater stretch.

Desonstrate the furctionality ofy math
@ in evenyday Ligye.
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MOST IMPORTANT SKILL

.The parent controls Game Twenty-Seven by select:ng
the various sets depending upon the learner's ability to

“respond. Take your time. Cons:derable concepts are
covered in this game.

Matching 10s

(untimed)

1. Sort the 1-10 cards into a deck.
You should have 40 cards.

2. Lay out the cards in a four-by-four
pattern (four rows with four cards
in each). There will be 16 cards
showing face up.

3. Allow the learner to go first. Have
him/her pick out each set of two

j cards totaling 10 and put them in

; his personal pile. The 10 card will
not need a match unless you use
the jokers, in which case the 10 and
joker (0) would be a set. For
example, the learner will see and
remove 6 and 4, 3 and 7, etc.

4. The parent, as dealer, will deal cards

into the spaces left by the cards 4 0 '§' v )
removed. The dealer then gets a A 2 K S ¢

turn at picking out the new L4 o
combinations of ten. A M | ¢ ’g A A

| 5. The game continues until all the
cards have been matched into sets
o of 10.
6. The winner is the person with the most cards. You may want to count by 3sin
preparation for triples in an upcoming game.

44 Mathematics for Young Leamers
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In Game Twenty-Eight and Twenty-Nine rather than
counting individual cards to determine the winner, add
up the 10s in each hand to see who has the highest
sum. Remember, the total of all cards is 220.

GAME TWENTY-NINE

Concentration with 10s
(untimed)

1. Using the same 40 cards as in Game Twenty-Eight, lay all cards on the table or
floor (I like to play on the carpet) face down in rows and columns.

2. The first player turns up two cards. If the two card's wotal is 10, it is a match,
and the player keeps those two cards in a personal pile. If the cards do not
match, they are turned face down again, then it is the next player's turn.

3. The game is over when all cards have been matched. Count by 10s to see who
is the winner.

Richard S. Ellerby 45
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| Combinations of 10 to 100
e (untimed)

1. Sort the 1-10 cards into a deck. You will have 40 cards again.

2. The parent sorts through the cards face up in his/her palm and picks out sets of
10, laying them-one card at a time in a horizontal row in front of the learner.

3. By working toward 100 by 10s and units in rapid fashion, the learner will
become at ease and familiar with any combination of 10s to 100. A verbal
response by the learner (shown in parenthesis) is given after each card is added.

S Example: Begin with 10, urn up a 1, learner says (11); urn upa 9, learner says
o (20); + 10 (30), + 8 (38), + 2 (40), + 7 (47), + 3 (50), + 10 (60), + 5 (65), + 5 (70),
. + 6 (76), + 4 (80), + 10 (90), + 1 (1), + 9 (100). Reversing the above by

removing the cards singly in sequence is a much more difficult task. Two ata
! time (a set of 10) will be easier. Actually, the learner is counting backwards from

: 100 to 0.

4. With many learners, it may be advisable to begin this game by going forward
and reverse to and from 40, then gradually extend to and from 50, 60, etc.,
gradually to and from 100. '

5. The advanced form of this game is to subtract cards one at a time out of se-
quence. Taking away a set of 10 and 1 unit of the next set at one time may pose
a problem for the majority of learners. Try it, but don't ever frustrate the learner.

TRis book is the best investment you will ever make
... 200 Rours of family togethenness

o Less thaw 10 ceuts pen Roun!

59
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l Add a Deck of Cards

(timed)

|

' l 1. The coup de grace of Games Twenty-Six and Twenty- (™
|
|

Seven is being able to add the entire deck using com- 7
binations of 10 in less than three minutes. This can
be taught easily to many kindergartners and most first
graders.

2. If the joker (0) is used, it will be necessary to borrow
two more from another deck so you have four jokers

| in all. It works just as well using the 40 number cards
‘ with the 10 having no partmer (or match).

3. Randomly spread the deck face up on the floor in a
tightly clustered, circular pattern.

4. The learner will begin at zero seconds by selecting a
10 or sets of 10 and laying it with one-half overlap in
a vertical column adjacent to the spread deck. The
tendency will be to hurry and mess up the vertical
stack but don't allow this.

5. Seldom, if ever, will learners start with all the 10s then move to 9s + 1, 8s + 2s,
etc. It is best not to tell them this, because for some the search slows them
down. Only a dominant leftbrained child will nurse a penchant for doing this,
and children generally do not function this way. Isn't it wonderful?

6. Continue to stack each set of 10 in a vertical column adding up to 100. Count
by 10s to check. Start a second stack to 100 next to the first column. The four
remaining cards should form two sets of 10, making the total 220. Check the
time. The learner will be highly motivated to beat his/her own best time or
show off to friends, company, and relatives.

7. An advanced form of this game is to take out one, two, or three cards before
spreading the deck, then ask the learner to determine which card or cards are
missing and what the new total is. Of course, the cards held out should not be
a set of 10.

4o
B

—

|
{
:
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B The writer has expenmented every.year with sixth grad-
| " ers.to-see how quickly they-can add a deck of cards -
" given no-advance strategies. Only-3 to 5 percent will

think of a strategy other than adding cards consecu-
tively the way they have been taught for five years. There -

- Is truth that any concept can be taught at any level (age)

- I the instruction’is:meaningtul- and appropriate.-How -

g:-,.-_.many adults believe-this? Tiy this one: Add the num-
“bers:zero to 100 in less than three minutes. Thereisa-
-strategy.. The answer will be found-later, so don't lose

~ any sleep. Example: 100 +99+98+97. ..

GAME THIRTY-TWO
ll21 | L]

(untimed)

1. Use the entire deck of 52 cards (no jokers).

2. Give each player five white poker chips to begin the game.

3. The parent begins by dealing each player two cards face up. The object is to get
close to 21 in face value of the cards, the face cards counting 10, the ace count-
ing either 1 or 11, and all other cards counting as their face value.

4. Ask the learner if he/she wants another card. Remember, the total cannot
exceed 21.

5. If the learner goes over 21 (broke), the parent must
draw if the count is less than 17.
This is not Las Vegas rules
which favor the house. Chance
should prevail.

6. Whoever gets the highest
point count without going
over 21 receives a chip from
the loser. The game is over
when one player is out of
chips. The other player
has then won.

48 Mathematics for Young Leamers
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Eventually the game of 21 can be played with one of
the two cards face down, but initially it may be necessary
to help the learner think through the correct response
by reviewing strategies. This game teaches estimating
(about how many do | have?), uses all the games
previously taught, employs risk-taking, and develops the
high-level thinking skill involving a missing addend.
Example: If the learner has a 10 and a 6, what is needed
to make 217 This is a very difficult concept to teach,
and the parent must occasionally ask the question. Keep
stretching but don't overdo it. It's fun to see how much
thinking revolves around the ace (1 or 11). Remember,
11 is 10 and 1 more. In Game Thirty-Four and Game
Forty-Nine, when we teach the values of chips, the
learner will be able to decide how much o bet.

GAME THIRTY-THREE

Richard S. Eilerby

Matching 11s

(untimed)

and columns.

totaling 11.

and 5+ 6.

cards removed, are filled with new cards.

winner of the round is the person with the most cards.

Winning all the time
@ diminishishes the

Competitile Spinit.

1. Follow the same format as Game Twenty-Eight (Matching 10s).
Use the 1-10 cards (40 cards) and lay 16 cards face up in rows

2. Allow the learner to go first and pick out each set of cards
3. Each card will have a match; 10+1,9+2,8+3,7+4
4. The blank spaces, where matches have been made and

5. Each player takes a turn until all cards are matched. The

49
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Another spin-off of Game Thirty-Three is to add up the
115 to see who has the highest sum. This is not an easy
task. The confusion may result, because you have taught
11 is 10 and 1 more. Now you are adding different sets
of 11 (9+ 2, 8+ 3, elc.). Eventually the learer will pick
up counting by 11s; 11, 22, 33, 4, 55, 66, 77, 88, 99,
but don't dwell on this. Yes, it's also possible to treat
each set of 11 as 10 + 1, count 10s and 1s separately,
and determine the sum.

ay e T

. &7
t/“/\
\
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Adraiced Hint

To predict a leamer's growth, weithen [.Q., kuowledge
@ base, won ability to leam wew proCedunes Qre 0S impontQut
as the ability to flexibly apply skills to solve wovel
problems.  —Campioke and Bhown, 1990

Sorting
cards
Is
tough.
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Read This Before You Proceed

Congratulations for perservering with the sequence of games so far. If you are
contemplating beginning here because your child is 5-1/2 to 6 years old, please
consider this a mistake. Strategies developed in Part 2 are essential as are the
concepts of "one more", "doubles", and "difference."

The games to come are as much fun for the family as they are for your child.
A great stride toward future academic success has been secured at this point. Itis
important to intersperse math games with reading and maintain an active and
interested role in your child's schooling. Your child's kindergarten teacher, no
doubr, will see your child as very bright in mathematics, but it is up to you to keep
working toward Game Sixty. It is possible to complete this book by age six, but
don't push too hard.

It will be necessary to purchase a few more accessories for the upcoming
games: red, blue, and white poker chips and double 12 dominoes.

Second graders learn with kindergartners.

52 200 Hours of Family Fun With Math
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; GAME THIRTY-FOUR
| The Ellerby Game 1, 2, 3
|t (untimed)
i 1. This game was one of the first games incorporated into the
1 school kindergarten program, and my name was assigned by
: the teachers.

2. Remove the 7 through 10 cards and face cards from the

| - deck. You will play the game with the ace (0) through 6 cards.
You should have 26 cards.

3. Each player receives ten white poker chips, five red chips,
and three blue chips; whites are worth one; reds, two;
and blues, three.

4. Using a poker chip as a pattern, draw three circles on a
sheet of paper. Color one red and one blue and leave one
white. Label each color with the chip values listed above. This
will act as a visual reference for the learner.

5. Lay the shuffled deck of cards face down. Each player draws
one card on his/her turn.

6. The players must remove chips equal to the amount of the card
drawn. Each should place the chips off to the side but not mix them with other
players' chips as they will be used again. Example: If the 5 card is turned up, the
learner may choose to remove a blue chip (3) and a red chip (2), a blue chip (3)
and two white chips (1 each), five white chips, or two red chips (2 each) and one
white chip (1).

7. The first player to run out of chips wins the round. Try three to five rounds to
a game.

8. IMPORTANT: To advance this game, the draw card can be at face value (above);
1 More, 2 More, 3 More (Game Eleven); Doubles (Game Twelve); Sums to 10
(Game Nineteen); or Differences to 5 (Game Twenty). Adding these strategies
makes The Ellerby Games (Thirty-Four, Thirty-Five and Thirty-Six) the most
versatile and fun in this book.

, Although the games Renein are intended to be
@ developmentally ongauized, chauce Leaming may Lead
one Leamnen to advanced insights, possing some Steps
othen Leamers ollow.
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MOSTIMPORTANT SKILL:
. The concept of assigning a variable value to a single

. chip is.the third most important skill taught. It may not i %
o~ be new to leamers who have a knowledge of money. Tv ' }\\
However, many children don't have this understanding. |

{
‘ Itusually is necessary to have the leamer tap the cen- A k%ﬁ c:d ; .
R ter of the chip with his/her finger and count at the same N,
-time.:Example: one-blue (tap one, two, three) and one W
! red (tap four, five) equals five. Always start with the larg-
est chip when counting. It may be necessary to make
change; for example, if a 2 comes up and the learner
has only a.blue chip (3), the blue must be exchanged
for three-whites (1 each) or one red (2) and one white
(1), referred to as "making change.” Try not to help too
quickly. It is fun to watch the thought process given so
many choices. Tapping and counting may not be nec-
essary for very long. This game is a precursor to games
using money, which are upcoming.

]
o]
|
!

GAME THIRTY-FIVER = R

The Advanced Ellerby Game 1, 2, 3

(untimed)

1. Sort the 0-10 cards and two jokers into a deck for a total of 42 cards. It may be
a big step to include the 7, 8, 9, and 10 cards all at once. Use your judgment.

2. Follow the same format as Game Thirty-Four, but it is advisable to use 15 white
chips, 6 red chips, and 4 blue chips. Chip values remain the same: blue = 3,
red = 2, white = 1. The amount of chips used may be adjusted to make the
round longer or shorter. Adding more white chips means that it will not be
necessary to make change as frequently. For an extra challenge, and to extend
the game time, add gold chips and count them as 5.

54 200 Hours of Family Fun With Math
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The Reverse Ellerby Game 1, 2, 3

(untimed)

1. Usethe 0, 1, 2, 3, 4, 5, and 6 cards (26) as in Game Thirty-Four.
2. In this game all chips are placed in a center pile easily accessible to all players.
3. Use 20 white chips, 11 red chips, and 6 blue chips. This totals 60 points.

4. Again, each player turns one card and removes that value
of chip(s) from the center pile. When all the chips are
removed, the winner of the round is the one with the
highest sum of chips in his/her personal pile. Arrange
the chips by color and tap when counting.

At first, the chips may be counted blue, red, and white
in sequence; largest value to smallest value. Later they
may be grouped by 5s and counted that way. For
example, blue (3) + red (2) = 5, red (2) + red (2) + white
(1) = 5. Counting by 5s is more difficult than counting by
10s. This is a good way to visualize the process. As a
challenge, the parent arranges his 5s with the leamer's
5s in a row and counts. Using all the chips, it is possible
to count from 0 to 60. Remember to start with 0. Add the
scores from each round on a score sheet. Separate the
10s from the 1s in two columns.

Dad John
30 + 3 =33 20 + 7 = 27
20 + 9 =29 3 + 1 = 31
50 12 50 8

Adding only the 1s column is a fun way to score the
game (to 25) so the leamer can keep the total sheet.
He/she also can add the 10s column, but it is likely the
game to 80 or 100 would end up a tie. Try both ways but
not at the same time.

The ability to change 1s to 10s and carry is a skill leamed
much later. It would be best not to confuse the leamner
by trying to explain it at this point.

Richard S. Ellerby
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One of the most difficult things to accomplish in counting
‘by 5s is learning to start in the middle of a sequence
and counting up. There is a certain flow if the learner NN’
begins at 0. Ifinterrupted, the flow is broken, and usually ‘
the learner must go back to the beginning. Start at 20, 1oy A
25, 30, etc. and have himvher count up to 60. This is a Adval}ced';‘, ts
precursor for counting small change. It won't take long /"
to get to 100 by 5s, especially if it is represented visually.

GAME THIRTY-SEVEN
I'm Thinking

(untimed)

This may not be exactly where Game Thirty-Seven fits into the developmental
hierarchy, but this is as good a place as any. In a simpler form it could be used
earlier.

In a typical math class problems must be copied from a book, and the learner
is accountable to show his/her work. For the most part, this is not an exercise in
computation but rather practice in small muscle control. As much as two-thirds of
a student's dme is spent in numerical penmanship. | have helped my grandson,
Tyson, mentally work through an entire math chapter in 30 minutes. A week later
he may have completed the assignments (the same problems) in individualized,
self-paced math imposed by the teacher.

The object of this game is mental review, and the following are some not-so-
simple mind benders requiring rapid thought processing. Use them at breakfast,
on trips, or before beddme. The possibilities are limitless. Make up your own.

Less Difficult

7 and 2 more double 4 plus double 1 double 1 plus double 1 plus 2
double 2 and 1 more double 2 less 1 double 2 plus double 1

0 and 3 more double 2 plus 1 plus 0 double 3 take away 1

1 less than 3 double 4 take away 2 double 5 minus 1

double 4 and 2 more double 4 less 1 plus 1 double 0 plus 2 plus 2

double 1 plus 0 double 1 plus double 0 double 5 take away 9

double 3 and 1 more double 4 minus 1 1 plus 2 plus 3

2 less than 3 double 3 plus 0 0 plus double 2 plus double 0
4 and 3 more double 0 plus 1 plus 2 3 less than 4 plus 1

double 2 and 4 more double double 2

56 200 Hours of Family Fun With Math
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More Difficulti

4 plus 5 plus 6 (ask how)
23 take away 3

5 plus 5 plus 5 plus 2

3 sixes

7 plus 1 take away 6

4 fours

3 fours take away 1
double 4 plus 6

3 fives plus 4

double 3 plus double 4
double 5 minus 4

the difference between 25 and 27

double 10 take away 19

triple 5 take away 10

triple 10 take away 28

triple 2 plus double 3 plus 1
triple 4 take away 3

13 minus 6 plus 6

15 take away 11 and 1 more

the difference between 10 and 15
double 10 plus double 8

double double 10 minus double 10
triple 8 minus double 2

triple 5 plus triple 5

Yt
Y

Hey, Mr. Ellerby! This Is fun!

N4

Richard S. Ellerby

Too often math instuuction emphasizes note leaming and
wumben neCipes oven neasouing. ZFon many Leamers, math
is a mystenious, meauingless, abstract activity with ittle

refevance to daily Lige.

—Fhuen, 1993
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GAME THIRTY-EIGHT

Double 9 Dominoes and Dice
(untimed)

1. For this game you will need a box of double 12 dominoes, a pair of dice (1-6)
and a 12-inch ruler. Take out all the 10, 11, and 12 dominoes so you end up
with a set of double 9s. The higher numbered dominoes will be used later.

2. Lay the ruler between the two players. From a separate pile (kitry), turn all the
dominoes upside down. Each player draws seven dominoes and turns them
right side up on his/her side of the ruler.

3. To begin the game, each player selects one of her seven dominaes and lays one
end touching the 0 end of the ruler. Any number from blank to 9 may be
showing.

. Roll the dice to see who goes first. The highest dice rolled starts the game.

. On each roll, the sum on the dice must be equal to the sum of the back of the
leading domino and the front half of the trailing domino that is played. Example:
If the leading domino number is 5 and the sum of the wo dice is 9, then a 4
domino must be played adjacent to the 5 (for a total of 9).

6. If the dice are thrown and no play can be made, a domino is drawn from the

kitty. This domino can be played immediately if possible.

1. The first player to reach the end of the ruler gets 12 points (1 for each inch).
The other player gets the point value on the ruler where the front of his/her
leading domino is. (Most dominoes are two inches long.)

8. The first player to get 40 or 50 points wins the game. It should be possible for
the learner to total the score after each round. Rounds and games usually will
be close and exciting.

(S
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' "-'It m;'ay ba ‘necessary to'r the parent to assisl in adding
“and making comparisons. This is no easy task. Older
' siblings should be encouraged to enter in and play.

The froudatiow ofy success is detemmined when the
Leanner discovers Ris/Ren oww panticulon
competencies.

Richard S. Ellerby 59
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GAME THIRTY-NINE

Double 12 Dominoes and Dice
(untimed)

1. For this game you will need a box of double 12 dominoes, a pair of dice (1-6)
and a combination 12-inch/30-cm ruler.

2. Follow rules 2 through 6 the same as Game Thirty-Eight.

3. Each player has the option of using either the sum of the two dice or double
that amount. Example: If the back half of the leading domino is 12 and the sum
of the two dice is 8 (16 if doubled), then a 4 domino can be played adjacent
to the 12, totaling 16.

4. If no play can be made, a domino is drawn from the upsidedown
stack (kitty).

5. The first player to reach the end of the ruler gets either 12
(inches) or 30 (cm) points. The other player gets the point
value to the nearest inch or centimeter.

6. The total game points may be whatever you decide.

\V/¢ &

L

TRe goal is less
(R Wikking tRaw
Qetting betten.

GAME FORTY

Telling Time to the Hour
(dmed)

1. Enlarge the clock face and hands on the following page. Glue them to a firm
piece of tagboard/cardboard or laminate. Cut out the hands, and use a brad to
secure the hands in the center of the clock. Place the hour hand on top of the
minute hand.

2. Use the 1 through 10 cards and the jack (11) and queen (12). Have the learner
mix the cards and place them face down in a pile next to the clock dial.

3. Allow an appropriate number of seconds (perhaps four or five seconds to begin)

60 Mathematics for Young Leamers
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for the learner to draw a card and locate the time to the hour on the clock dial.

4. For each correct response within the time period, the learner gets to keep the
card. Proficiency will be determined when all 12cards are won in a reasonably
short time span. The parent should earn points once in a while by controlling
the time interval.

hour hand minute hand

Richard S. Ellerby 61
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It will be necessary to teach the leamer to hold the minute
hand on 12 while moving the hour hand to the correct
time. Alternate after each game having the leamer count
by 1s to 60 and by 5s to 60 (counting by 5s was intro-
duced in Game Thirty-Six). The concept of 60 seconds
in an hour is quite difficult and may not be easily leamed
for some time.

| Telling Time to 5 Minutes
(timed)

1. Use the same clock dial as in the previous game.

2. You will need the 1, 2, 3, 4, 5, 6, 7, 8,9, 10, 11 (jack), and 12 (queen) cards
(one of each) in pile one (12 cards), and four more 5 and 10 cards (8 cards)
from a different deck in pile two.

3. Mix the decks separately and place the two piles next to the clock dial in front
of the learner.

4. The directions given to the learner by the parent will be to draw one card from
pile one and one card from pile two. Each card on pile one should cover the
card below so the hour will change, while each card in pile two will be played
with a one-half overlap in a vertical column as in Game Thirty-One. This will
facilitate adding by exposing all 5s and 10s as a reference.

5. This game may be played timed or untimed. If timed, begin
the count after the cards have been turned face up. This
way the learner must add the 5s and 10s in the pile
two cumulatively, and then locate the correct hour
and 5-minute designation within the given number
of seconds.

wrn a random number of cards, from 1 to 8,
from pile two. In this case, pile two must be briefly
mixed after each play. The game would continue undl
all 12 cards in pile one have been drawn. You might
experiment with the time element by beginning to count when

the last card in pile two has been turned. This may encourage the learner to
subtotal as each card is turned, rather than totaling when all cards are face up.
Naturally, it will be easier and faster the fewer cards are turned in pile two.

62 Mathematics for Young Leamers
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7. To keep score, 8 points will be scored if all hour and 5-minute designations are
accomplished within the allotted time period for direction #5 and 12 points for
direction #6. Those points not earned by the learner are assigned to the parent.

To begin with, it will be necessary for the leamer to move
the hour hand first and hold it in place directly opposite
the correct hour before moving the minute hand. It is
more important to leam the concept of 5-minute inter-
vals than the correct placement of the hour hand some-
place between hour markings on the clock face. As the
leamer moves the minute hand, he/she should hesitate
and verbally count at each 5-minute interval. When he/
she is able to do this successfully, then the correct loca-
tion of the hour hand may be introduced.

Game Forty-One reinforces adding by 5s and 10s which
is a reinforcement of Games Twenty-Six, Twenty-Seven,
Thirty, and Thirty-One, and a prelude to Game Forty-
Three.

Telling time to the nearest minute is easily leamed after
the concept of 5-minutes has been established. Prac-
tice on nondigital clocks/watches during different times
of the day. Use a digital timepiece as a self-check.

Testaments to MNeeded Tuprovement:
Mathk scores, as reponted by the National
Assessment of Educational Progress, 1995,
indicate that Awmenican students frinished 14tk out

ofy 15 countnies whose populations were
comphreRensively sampled.

Ny TRe National Ceuten for Educational Statistics,
@ 1993b, found that ouly 30 percent ofy white
. United States eighth graders reacked a math
profsiciency Level.
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GAME FORTY-TWO

Double Draw Difference

(timed)
1. Sort the 1-10 cards and 2 jokers into a deck (42 cards in all). The parent
shuffles and spreads the cards face down.
2. Both the parent and the learner draw two cards simultaneously.
3. The object is for the learner to add both sets of cards on either side of the
spread and determine the difference between the totals within an allotted dme
period. Example: The parent draws a 9 and a 5 (totaling 14) and the learner
darws an 8 and a 2 (totaling 10). The difference is 4.
4. Frequently, the parent and learner will draw a card with a similar number. In
this case, the cards will "cancel" each other, and the difference will be deter-
mined from the two unlike cards. Example: The parent draws a 6 and a 4 (10)
while the learner draws a 7 and a 4 (11). The 4s cancel to 0, and the difference
is determined using the 6 and the 7. Would you believe that learning to cancel
is a precursor to algebra’
5. Since this game requires three sets of calculations, it may be necessary to allow
six to seven seconds.
6. Cards are won when the difference is called out correctly by the learner in the
allotted period of time. If the learner's response is not correct, the parent keeps
the cards. The winner of the game is the player with the most cards. Estimate
how many and count by 3s in preparation for triples (Game Forty-Five).
7. Keep the game close by adjusting the response time.
|
MOST IMPORTANT SKILL:
Remember, the term. difference implies adding up versus
subtraction; which is taking a smaller number from a larger
number. Hopefully, the learner will continue to add up no
matter what the difference. Teachers refer to this process as
determining the missing addend, which we first introduced in
Game 32, Example: 7 + 8 = 15, which is 8 more than 3 + 4 = X i
7,9+8=17,whichis 3morethan 7+ 7= 14,and8+8=16, 5\ 7\
which is 4 more than 6 + 6 = 12. It may be necessary to \ ‘ "
review the concepts of doubles plus 1, plus 2, and plus 3 to Pl (_ !
assist inadding. It also may be necessary to count backwards  Advanced Hints
by touching each shape on the smaller set of cards. The P ,\c_j
learner has the option to use many different strategies in this - ~—~~1—*
game. It is important for the parent to ask how the problem
was solved and reinforce strategies the learner uses
effectively. We are attempting -to achieve metacognition or
thinking how to think. Some children will be able to move to a
more advanced game of Triple Draw Difference, while others
will struggle with Double Draw Difference.

64 Mathematics for Young Leamers
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It was brought to my attention a while back by a second

grader that the difference between a one-digit and a '& ,
two-digit number can be simplified. His thought process- N ol

ing went this way: The problem was 13- 9. He adds 1 to ‘ 7 ,‘ .

9 to make 10; the difference between 10 and 13 is 3; | E
therefore 3 + 1 = 4, which is the difference. He used the AdV ced ts
same logic when figuring 15-6;6+4=10and 10+ 5= L;W
15, therefore, the difference is 4 + 5 or 9. It's a great

strategy to use in this game. Teach it and see if it catches!

GAME FORTY-THREE

v W

-3

ll31 "w

(untimed)

. Use a full deck (52 cards).
. Whereas Game Thirty-Two ("21") did not utilize the concept of betting, it might

be fun to allow the learner to become a serious risk taker in this game. Use 20
cents worth of white (1), red (2), and blue (3) chips as real money and either
supplement or take away from the weekly allowance based on the learner's
success. Be sure there is a payoff or there is no meaning and therefore, little
motivation. Example: five whites (5¢) + three reds (6¢) + three blues (9¢) = 20¢.

. Take turns being the dealer/banker.
. To begin, deal two cards face up and one face down to each player
. Ask the learner if he/she wants another card with the goal being to reach but

not exceed 31. The ace counts as either 1 or 11, face cards count 10, and all
other cards count their face value.

. Neither player signifies when he/she goes broke (exceeds 31).
. The dealer must draw if the count is less than 17.
. Since this is a game of chance, there is little

opportunity for either player to lose much
money. Later, after the Ellerby Game 1, 5,

10 (Game Forty-Nine) has been introduced,
real money can be substituted for chips.

Richard S. Ellerby 65
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This may be one of the first opportunities for the leamer
to experience losing, but the stakes are relatively small,
and it is a welcome to the real world. However, losing
consistently can become discouraging . . . to either party.
If concemed, play for fun or for an extra five minutes of
TV time.

As you play, keep asking the leamer how he/she arrived
at the total. It may be necessary for the parent to tum all
cards over and suggest different strategies for adding.

s
RS

The Game of "31" s a precursor to the game of Cribbage \\\
which is one of the final games taught in this book. \ ~ 4‘\

Advanced Hints

e

. —. ««:g/)

00untlng calds by Mo ata tlme
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| GAME FORTY-FOUR ,.
Sums to 40

(timed)

1. Sort the two jokers (0) and cards 1-10 into a deck (42 cards). Lay the deck face

. down on the table or floor.

) 2. The parent and/or learner will draw two cards from the top of the deck and
turn them over side by side adjacent to the deck.

3, The object of the game is to add the two numbers and

* double this sum as quickly as possible. Example:

o 7+8=15,double 15=30;9+10=19, double

L 19 = 38. (Omitting the larger cards makes the
game easier.)

4. Begin with seven or eight seconds. Keep the game
close by controlling the tme.

5. Whoever wins keeps the two cards in his/her per- Z
sonal stack.
6. Estimate who has the most in his/her stack. Doubled = 30
7. Count by 3s, because we are soon going to work on
triples.

8. Score rounds to five or more for a game. Let the learner
keep the score.

Instead-of drawmg two cards from an upside-down deck, you
' maychoose to each draw a card simultaneously from a spread

.deck as:a variation. This.game is simply an advanced form

of Game Twenty Thrée, Sums to 20. For those sums over
.20, this'is: an-excellent time to think through new strategies
~ andreview the old ones. For example, ifa9.and a 10tum up,
. theprocesscouldbe 9+9=18plus 10+ 10=20and 20 +

18= 380r9+943 the same as 8 + 10 plus 10 + 10; therefore,

10+ 10410+ 8=380r 9 doubled = 18 and 10 doubled = 20
“and the'sum is 38-0r.9 + 10 = 19 and 19 doubled = 38. If
" there are other poss:btlmes the leamer may find them, but it

is important to identify the metacognitive process (thlnkmg »
‘ how fo. thtnk) with the leamer. -
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Game Forty-Four can be made more challenging by
playing double the sum of two-cards plus 1, plus 2, or
even plus 3. Example.of plus 1: 7 + 8 = 15, 15 doubled
- =30, plus 1= 31. | played this game with my two grand-
children; ages 7 and-11, together with the eighth grader

- next door for about 30 minutes. Guess who was tough?

" You' re right, the 7- -year-old, because we had been prac-
. ticing:how to think! I must confess that my 11-year-old.
~ grandson; Tyson, has regressed somewhat since | quit

working with him four-years ago. Regardless, he still
loves me, and this is pafﬁy because of the many hours
~ we played together: .

n
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GAME FORTY-FIVE

Triples
(timed) -

. Organize the 0-10 cards into a deck of 42 cards, or start with 0-5 (22 cards)

adding the 6, 7, 8, 9, and 10 cards to the deck one at a time as the learner

progresses.

. Lay sets of three cards on the table and teach the concept of triples: three Os,

three 1s = 3, three 2s = 6, three 3s = 9, three 4s = 12 and three 5s = 15. Stop at

this point, or proceed with triple 7, 8, 9, and 10
depending on the stage of readiness of the learner.

. Having counted by 3s in previous games, the learner

should have some of the triples mastered already.

. Lay down the cards one at a time beginning with a

five- or six-second interval. The object is to reduce
the response time to one or two seconds.

. The winner puts the card in her personal stack.
. Continue to determine the winner of each round by

counting by 3s. Keep score to five or more rounds
per game.

4
*

= )
4

*
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The:writer has reservations about teaching 3s multipli-
cation facts, but there are relevant applications for this
 in future games. Leaming 4s and beyond should wait
until third grade (8 years old). It's amazing how much
emphasis there is in the public school system for leam-
ing times tables::It is the: mast unthinking activity that
takes place and signifies for many students a downhill
plunge into paper and pencil derivations with no mean-
ing attached. It's:no-wonder kids'can't problem solve
nowadays. U S
As with the games of doubles (Games Seventeen, Eigh-- -
- teen; and Nineteen), itis fun to add triples plus 1, triples::
“'plus:2, and triples:plus 3 to create thinking situations -
purposefully. This alsoslows down the learner's re-
sponse time and allows mom or dad the chance to win
once in a while. Be careful, or the leamer will outpace
the teacher (parent) and for sure older brothers and sis-
ters. Involve them too . . . or embarrass them. .

e L e e e P e e T SR AR A A g B
iB i
4

s T

How are we doing?
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. ; Rememben to intersperse reading time equally with
L f @ woth time. Teaching the leamer to read is muck wone
' | ! digficult. Penkaps T will white anothen book on
| reading. Maybe this is betten legst to the
% responsibility ofy the first-grade teacher. Quality
time togethen is the RigRest prionity right wow.

Zach has a great self concept.
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~ GAME FORTY-SIX

Four-Card Addition
(dmed)
1.  Use the same deck as in Game Forty-
Five. Spread the cards evenly in a line be- *®
tween the parent and the learner. ””’

2. Each player draws two cards at the | @ @ @
same time and lays them face up on either .2
side of the spread.
3. The object of the game is to add all
FOUR cards together as quickly as
possible.
4. Establish an appropriate number of
seconds to allow the learner to win most of the time. The
winner keeps all four cards.
5. Follow the last three rules of Game Forty-Four for scoring and rounds played.

Game Forty-Six is an advanced form of Game Twenty-
Five and somewhat harder than Game Forty-Four. The
leamer must now add the possibility of four different
numbers in no certain sequence. In a normal classroom
setting few, if any, students will look for combinations or
consider any strategy other than adding each card to
the next in random order. Example: 9+ 6 + 10 + 4 would
be9+6=15, 15+ 10=25,25+ 4 =29. By regrouping
you would have 10 + (6 + 4) + 9 = 29. Another example:
8+ 8+ 7 + 7 could be determined by a) 8 + 7 = 15 plus
8 + 7 = 15 (using doubles plus one) and 15 + 15=10 +
10+(5+5)=300rb)8+8=16plus 7 + 7 = 14 (using
doubles) and 16 + 14=10+ 10+ (6+4)=300rc) 8 +
8+ (7 + 1) + 6 (using triples) = 24 + 6, which is the same
as 20 + (4 + 6) = 30.
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3% ACTIVITY | *

Combinations to 24
Use a deck of cards without the face cards (40 cards). Ask the

learner to place one card in each of the four positions shown below
to show a sum of 24. See how many different combinations of 24
the learner can get by trial and error before giving assistance.

Write them down for 10¢ each.

For a greater challenge, ask the learner to add three of the num-
bers and subtract one for a total of 24. You'll find the answers on
page 93.

For adult engineers, this variation is a special challenge: Using
7, 7, 3, and 3, how would these numbers need to be combined to
give a total of 24. Don't peek until you've tried!

Richard S. Ellerby 73
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- TRere are mawy ways to denive a solution. Oe is wot
i @ necessanily betten thow another. By this time the panext
should Rave detenmined ify the Leannen Ras prefyenextial
stiategies. Do wot teack abl options, but Simply osk the
question, "tlow did you do this?" iy there is wo

cousistency, it's even betten, because ditfrenent strateqies
Rave been assimilated by the leanner.

: GAME FORTY-SEVEN

Three-Card Combinations

] (untimed)
' 1. This is a fun exercise to reinforce the previous game.

2. The parent controls this game using the 1-10 cards.

3. Look through the deck, and sort out (one set at a time) three cards in sequence
to lay on the table in front of the learner.

4. The object is for the learner to add these sequenced cards using triples. Example:
5+6 + 7 equals the same as 6 + 6 + 6 (triple 6) = 18. Borrow 1 from the 7 and
give it to the 5 making them both 6s.

5. Other examples are: 3 + 4 + 5 is the same as 4 + 4 + 4 (wiple 4) = 12; 6+7+
8 is the same as 7 + 7 + 7 (twiple 7) = 21; 7 + 8 + 9 is the same as 8«8 + 8 (triple
8) = 24; and 8 + 9 + 10 is the same as 9 + 9 + 9 (triple 9) = 27.

Of course, there also are numerous sets of three cards
that would reinforce triples plus one and triples plus 2.
Example:4+4+5,5+5+6,6+6+7, etc. (triples plus
1)and 4 + 4 + 6,5 + 5 + 7, etc. (triples plus 2). Most
leamers can handle these combinations in stride, so
they may be added to the exercise in this order. Even-
tually the three options—iriples, triples plus 1, and triples
plus 2—can be mixed up and presented to the learner.
Triples plus 3 may or may not make sense. Try it! Ex-
ample: 4 +4+7,5+5 + 8 (probably solved 10 + 8), 6 +
6 +9and7+7+ 10 (probably solved 14 + 10).

74 Mathematics for Young Learners
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GAME FORTY-EIGHT
Odd and Even

(timed or untimed)

1. Use only cards 1-10. Eliminate the jokers (0) and
face cards. You will have 40 cards.

2. Sorting through the deck, pick out numbers that
represent even (2, 4, 6, 8, 10) and discuss that even
numbers are produced by counting by 2s or multiples

, of 2. Introduce multple at this point, which is the

| same as doubles or 2x. No doubt the learner has not

- ‘ associated doubles with 2x, but rather the number added A

to itself.

3. Sort through the deck and pick out the odd cards

(1,3,5709).

4. Play one card at a time from a shuffled deck (timed)

and watch how quickly the learner picks up the concept

of odd or even when one card at a time is displayed.

5. When the response time is one- or two-seconds,

introduce two-card odd or even played randomly. Only

initially is it logical to determine the sum, because the

object is not to derive a sum, but rather to understand

that even plus even is even (4 + 6 = 10), odd plus odd is even (3 + 7 = 10), and

even plus odd is odd (4 + 7 =11). Play the game with the learner undl a one- or
two-second response time is achieved.

6. It is easy to see how this game expands to three-<card, four-card, five-card, and
six-card odd or even. The learner will begin to keep track of a running odd or
even "total" rather than waiting until the last card in the sequence is played. The
answer will be nearly immediate as the final card is turned; therefore, it makes
no sense to play under timed conditions.

The writer got the idea for this game from a high school
instructor who complained that many of his students did
not grasp the idea of odd and even. Given the thinking
ability developed by the previous games, it is only a
small challenge for most 6- to 7-year olds to understand
this concept.
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TRe panent, incredubous that all this is Rappening, is just
@ as wotivated as the leamen by the nesults ofy practice aud

patience. Tt's wo wonden good teachens love their jobs.
)

Although it doesn't make much sense, the writer's grand-
son, Cody, (at age 7) tracked the entire deck given about
a one second interval to process. From Game Thirty-
One: Add a Deck of Cards, he remembered the total is Al /
220, which is even, because half the deck is even and Advh”ﬂced;Hmts
half the deck is odd. Wow! Y%

—

GAME FORTY-NINE

[V

. Use the 0-10 cards (42 cards).
. Each player receives ten white poker chips (worth 1 each), six red

. Using a poker chip, draw around it and make three circles on a

. Lay the deck face down and each player draws one card in turn.
. A chip(s) equal to the value of the card wrned is put in a personal

The Ellerby Game 1, 5, 10

(untimed)

chips (worth 5 each) and four blue chips (worth 10 each).

sheet of white paper. Leave the white as white and color in red 8
and blue. Label each with its respective value of 1, 5, and 10. §
Some learners may not require this visual reference.

pile. If a 10 turns up, the learner may choose to remove a blue (10) chip, two
red (5) chips, or one red and five white (1) chips.

. The first player to run out of chips wins the round. Try three to five rounds to

a game.

. The game can be played as doubles plus 1, doubles plus 2, and doubles plus 3

as well. Each card drawn can represent one of the above, which speeds up and
complicates the game considerably. Examples of doubles plus 1 would be: If an
8 is drawn, double 8 = 16, plus 1 = 17. One blue (10) chip, one red (5) chip,
and two white (1) chips can be discarded. Of course, you can think of numer-
ous other options. Add two more red chips and two more blue chips each
player to increase the length of each round. The game can be made easier by
adding more white (1) chips, because it is not necessary to make change so

often.

. Using the same format, each player can draw two, three, or four cards and

remove the chips equivalent to the sum.
Mathematics for Young Leamers
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MOST IMPORTANT SKILL!

After playing The Ellerby Games for a while with chips, _ g
real coins should be substituted so the leamer can begin NN
to learn the concept of money and making change. \ '

Watch how fast the transfer from white, red, and blue Gy N
chips to pennies, nickels, and dimes takes place. Be Advanceé?Hmts
sure to refer to the coins by their names, as above. PPN g

GAME FIFTY |
The Reverse Ellerby Game 1, 5, 10

(untimed)

1. Use the same deck as in Game Forty-Nine with 42 cards.

2. Instead of giving each player his/her own chips, all are placed into an easily
accessible center pile.

3. Begin with the same total number of chips as in Game Forty-Nine: 20 white (1)
chips, 12 red (5) chips, and 8 blue (10) chips for a sum total of 160.

4. Turn one or more cards at a ime and remove that value

of chip(s) from the center pile.

5. When all chips are removed, the winner of the round is

the one with the highest sum. More than two players can

participate.

6. The object of the game is for the learner (modeled by the

parent) to stack continuously his/her chips in quanddes of

ten, so they may be quickly and efficiently counted to deter-

mine the winner.

7. The first player to get to an even number of points, say

300, is the winner of the game.

8. The learner may be able to add consecudve scores. For

example 87 plus 64 would be 80 + 60 =140 and 7+ 4 =11,

which is 140 + (10 + 1) = 151. If not, the parent should

explain this process. Refrain from adding by cartying 1s to the 10s column

(typical rote math). Once this algorithm is taught the learner stops thinking,

and it's all downhill.

Richard S. Ellerby 77
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As in Game Forty-Nine, Game Fifty can be expedited
and complicated by doubles; doubles plus 1, 2, or 3,
double draw and triple draw. Whereas Game Forty-Nine ‘ %
| . teaches values and making change, Game Fifty also \\/ Y
N , teaches counting money by 10s. Even before real coins \ f

: ; are substituted for chips as in Game Forty-Nine, the Aé% 4

! concept of 100 chips equals $1 can be illustrated. By \cedn;lﬁnts
adding more real pennies, nickels, and dimes to the pile, __::W
the learner can count 100 pennies, 20 nickels, and 10
. dimes to 100. Trade him/her for a dollar bill each time to
show the relationship.

'GAME FIFTY-ONE
Big Bucks

(untimed)

1. Enter the real world. Because it is hard to get to high enough numbers using
cards without resorting to multiplication, another more meaningful system needs
to be substituted.

2. Using common food items, toys, or anything of personal interest to the learner,
it is fun to begin to buy and sell (play store) up to values of about $1 5. Because
of the bar-coding system in many stores, prices may have to be approximated
and marked on the items by the parent.

3. Introduce the concept of a quarter (difficult), and allow the learner to manipulate
coins and bills in multiple combinations. For example, a box of Ralston Cookie
Crisp cereal costs $3.29: a) the learner gives you
three dollars, three dimes, and the change is \\
one cent; b) the learner gives you three \\\
dollars, a quarter, and four pennies; c) - ’
the learner gives you a five dollar billand ™ =F" =38
you return one dollar, two quarters, two 2
dimes, and a penny, etc.

4. Start a piggy bank. Give out an allowance 7
using change. Shop together and count ~
pocket money. Take every opportunity to
allow the learner hands-on experiences with

money.
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* ACTIVITY J %

Pick Pocket

Directions: Enlarge and laminate the game board below. Put five dimes,
nickels, and pennies in an old shirt or pants pocket, and ask the learner to
draw out a few (four or five at first). Without showing the coins, the parent
tells the learner the sum and number of coins. The example shown is 38¢
with 8 coins. Five different trials are demonstrated—until the correct coin
combination is determined.

Objective: The learner, by trial and error, tries to place __ coins with a
sum of __ in the proper boxes. If the learner gets the right combination of
coins within three* attempts, he/she keeps the coins. Once played, the coin
cannot be moved. *NOTE: From experience, the parent determines the num-
ber of attempts allowed. The won coins could be part of an allowance.

Quarters Dimes Nickels Pennies Sum of Coins
Place coins in

boxes as shownH m CX) 47¢

and count.

- «OIE
(3T

Correct

Richard S. Ellerby
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GAME FIFTY-TWO
Difference: Red and Black

(tmed)

1. Remove the face cards from the deck. Use the 0-7 red cards, hearts or and
diamonds ( 8 cards), and the 3-10 black cards, clubs and spades (16 cards), for
a total of 24 cards. The red cards are negative (subtract) cards, and the black are
positive (add) cards.

2. Shuffle or mix the cards separately, and place the two decks face down between
the players.

3. One player turns two
black cards; the other
turns one red card. In a
given period of time—per-
haps five or six seconds
to begin with—the learner
might add the two black
cards and "add up" from
the red card to determine the difference. Remember, subtract is a dirty word.
Example: Black 7 + black 4 = 11 and red 3 = 8. The thought process should be
3 and how many more = 117 8. Can you see that by omitting 7 initally, 4 - 3
=1, then 1 + 7 = 8 Another example is black 4 + black 4 = 8 then red 2 plus
how many more =87 6. Can yousee 4 - 2 +4 = 6!

4, There may be a tendency for the learner to subtract from the total of the two
black cards. This is okay when the spread is greater than 3 or 4. The larger the
spread, the more sense it makes to count backwards.

5. The opportunity for cards to cancel to O will allow the learner to give an imme-
diate response. Red 3, 4, 5, 6, and 7 and black 3, 4, 5, 6, and 7 are common;
thus the odds are good that this will occur frequently. Example: black 9 + black
8 =17 and red 9 (cancels a black 9) giving the answer of 8.

6. There is one chance the response will come up as -1. Example: black 3 + black
3 =6 and red 7 = -1. Do not underestimate the ability of a 5- or 6-year-old to
handle this concept.

7. Keep adjusting the number of seconds for a response, so that the learner can
win most (not all) of the time. Score the rounds to five for a game.

Patience is a wondenul vintue
as my father used to say.

80 Mathematics for Young Leamers
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MOST IMPORTANT SKILL

Talk to the learner about negative differences. The
reason this concept is hard for students in school is
because math books teach sublraction, the smaller
number “taken away" from the larger number (9 - 2 =
7). Imagine the confusion when a student has to deal
with (-8) + 7 = (-2). When the concept is taught as a
difference and the calculations are done in the head, it
is much easier for the leamer to think of minus (negative)
as "you owe me* or “in the hole." There is no confusion
i with signs and calculations. The explanation might go
like this: If you borrow and lose your friend's 3 micro
machines,and you repay only 2, you still owe him/her 1.
You are in the hole. Owing something is rational; -1 is
abstract.

Spend some time sorting through the deck and picking
out various black and red card assortments that are not
more than 5 in the hole—or should | say less than 5 in
the hole?

It is imperative that the ponent ackuowledge
@ specifically the stuategies whick the leannen uses.

Ask RimRen to explain why something wonks.

Richard S. Ellerby 81
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Negative Difference: Red and Black

(dmed or untimed)

: 1. Use the 1-10 cards and sort into a red deck and a black deck. Each deck will

'; have 20 cards. Again, the black will be positive, the red negative.

’ 2. Before beginning, use an object, say beans, and show that if the learner has 8
beans and gives away 6 to a friend, then there are 2 left, or 2 extra. Then
demonstrate that if the learner has 6 beans and has to divide them among 8
friends, he will still owe 2 (see below).

2. To begin the game, each player draws one card from each deck at the same
time.

3. The players must identify the difference between the two cards and determine
whether it is "owed" or "extra." Perhaps you will want to continue modeling the
difference using beans.

4. It may be better not to time this activity at first but take the opportunity to talk
each problem over after each turn. As the learner picks up the concept, it will
be fun to go back to a timed situation. Use your judgment.

5. The learner eventually will be able to refer to "owed" or "in the hole" as minus
and something left over, or extra as plus. These words usually will be in the
learner's vocabulary; however, it might be necessary to brush up on the meanings.

i
z
5:

o O

You owe 2!
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* The writer's grandson, Cody, eventually got to the point

where he could determine the sum of six red and black

cards played in sequence from a shuffled deck. Remove -

the .7-10 cards, black and red, from the deck before.

atrempt/ng all 42 cards. With older children in the fam:ly,
mbinations.can be fun. Game Fifty-
_,EThree canbe played as double ortriple draw fromeach” =~ A
deck.: Watch the children leam to cancel giving these .-

' mult:ple combmattons .
If you-wish to teach crmcal ‘h/nk/ng, very few act/wt/es-‘--
. nival th/s one, which empioys most of the skills Ieamed -

. thusfar:

Richard S. Ellerby

Who
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was
easy?
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GAME FIFTY-FOUR R

oo

Place Value
(untmed)

. Create a deck using the 0-5 cards, 22 cards in all.
. On a piece of paper, using one card as a template, draw four card shapes in a

row. Label each shape as shown below: Make one of these for each player. Place
a sheet in front of each player so it can be read by the player.

. Place the deck face down where each player can reach it.

1000 100 10 1
thousands hundreds tens ones

. Do not use the hundreds or thousands spaces initially. They may be covered up

to prevent confusion.

. To begin, each player draws a card from the deck and places the card either on

his/her ones or tens blank space. Draw a second card and place it on the
remaining blank space.

. The object is to be the player with the highest number. It is easy to see that the

first choice is critical since the first and second draw may not be interchanged.

. Use a separate piece of paper for scoring. Players receive a slash mark for hav-

ing the highest number. Ten slashes (or points) wins the game.

. After a while, add the hundreds and thousands blanks.
. After playing that high numbers win, it is easy to switch to low numbers win.

- twenty-one. A decimal number, 4.5, is designated as
~ four and five tenths.

MOST IMPORTANT SKILL

The Place Value game progresses to triple draw (three
cards), hundreds and quadruple draw (four cards), thou-
sands (high and low). The leamer will soon get the idea
that the largest card needs to go in the thousands posi-
tion if high numbers win and in the ones position if low
numbers win. This is great practice for reading num-
bers and understanding the significance of each place
position. The number 5,421 is read five thousand four
‘hundred twenty-one, not five thousand four hundred and

Mathematics for Young Leamers
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Place Value With Addition '

(untimed)
1. Use the same deck as in Game Fifty-Four.
2. Each player gets a full sheet of paper and a pencil. The parent should make the
first set of lines as shown in columns and rows. The learner can make the lines

for future rounds. The number at the left of the set of lines represent the round
played.

1

Total

3. Each player draws a card, in turn, and places it face up in a row for all players
to see. As the card is turned, the player writes the number of the card on one
of his/her eight single lines. He/She should make sure that the other players
do NOT see where the number is placed. Eight cards eventually will be drawn,
and all players will use those same eight numbers.

4. After all numbers are placed, the columns are added, and the sum of each is
put on the double lines at the bottom (See page 86).

5. The game can be scored as high number wins or low number wins. Try both
ways! A win earns a player a slash mark, and the first player to reach five (or
ten) slashes wins.

There may be a problem if 5s are placed in the same
place-value position, which would mean the learner
would have to carry. This being the case and as it has
not been leamed, a rule should be established that pre-
vents this from happening: Don't play two 5s in the same
place-value position.

Ty benefsits outweigh the time Commitments and nisks,
panexts and the Leanuen will be successgul.

Richard S. Ellerby 85
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" It is obvious that subtraction may or may not work unless only seven cards

x are drawn to ensure that the top number is greater than the bottom number to
make subtraction possible.

‘An example of two players' game sheets after eight draws might look like this:

PLAYER ONE PLAYER TWO
1. 4 5 0 2 1. _3 2 4 1
4 3 2 1 4 5 0 2
Total __8 8 2 3 7 7 4 3

e Perhaps this is an opportune time to teach the concept \ e
o of carrying. If older children are involved in this game, - ' »?\

cards 0-9 can be utilized creating a broad range of dec- \[ B 'Ql

sions. A further challenge would be to take this to hun- ol 4 .
dred thousands, or a total of six columns. AQYﬂced"}Ihnjs
=
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N ' ‘ GAME FIFTY-SIX e

Combinations of 15
or Magic Square

1. In this game, in preparation for the game of Cribbage which follows, the learner
is introduced to sets of 15, three cards in each set. The magic square is used as
a reinforcer.

2. Let's take a look at all the possibilities of 15 using a set of 1 through 9 cards. All
are repeated three times, but for the purpose of developing an understanding of
how a magic cube works, it is necessary. For example, 1 +6+8, 6 +1 + 8, and
8 + 1 + 6 are all possible combinations totaling 15.

1+6+8=15 2+4+9=15 3+4+8=15 4+2+9=15
1+5+9=15 2+5+8=15 3+5+7=15 4+3+8=15

2+6+7=15 4+5+6=15
5+1+9=15 7+2+6=15
5+2+8=15 6+1+8=15 7+3+5=15 8+1+6=15
5+43+7=15 6+2+7=15 8+2+5=15
5+44+6=15 6+4+5=15 9+1+5=15 8+3+4=15
9+2+4=15

3. Actually, using the 1-9 cards there are only eight different sets of three with the
sum of 15:
1+45+9; 1+6+8;, 2+46+7;, 2+9+4;, 2+5+8; 3+5+7;, 3+4+8; 4+5+6

It is fun to see how many sets the learner can find given unlimited time. It is
necessary to write each set down to keep from repeating. Note all the different
strategies the learner must use when adding in random order. There is a system
of sorts.

4. Looking back to #2 in the directions, it (34 & ‘v v
will be noted that combinations which *‘* a 4|15
include the number 5 occur four times, ***3 'Y Y
while combinadons with 2, 4, 6, and 8 ——
occur three times and combinations with 6 0|0 ¢
1, 3, 7, and 9 occur only twice. ¢ ’Q’ 15
5. A magic cube has nine squares, and the 1A

nally must be 15. To develop a magic
square, ask the learner to place the 1-9
cards in order to achieve this. It will be ~
a challenge. Whether doing it by trial ¢ 2

and error or strategically, it is a worth- 15 15 15 15 15

while and mind-stretching activity.
Richard S. Ellerby 87
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 Game Fifty-Six continued

6. The strategic secret is to notice that the number 5 occurs in four sets of three.

This being the case, it must be located in the middle of the magic square. Since
the 2, 4, 6, and 8 occur in three sets, they must each be located in a corner. The
1, 3,7, and 9 are easy to fit in once you get to this point. They only occur in two
sets of three.

. How is it determined how many different sets of nine numbers can be used in

magic squares? The numbers 1-9 work because 1 +2+3+4+5+6+7+8+
9 =45, and 45 + 3 = 15. Fortyfive divided by three equals fifteen, which
becomes the designated sum for all squares. Since the magic square isa 3 x 3
matrix, the designated sum must therefore be a multiple of three.

. Let's try the numbers 2-10;2+3+4+5+6+7+8+9+10=54; 54+ 3=18.

Will this work? Yes, because 18 is divisible by 3. What number do you think
goes in the middle of the magic square? Try it first with cards by trial and error.
Then check it by determining the sets of 18.

. Try 3-11, where the jack is 11; 4-12, where the queen is 12; and 5-1 3, where the

king is 13. If you really wanr to get carried away with the magic square, try 11-
19 or 21-29! Don't forget, we started all this to introduce sets of 15 for the game
of Cribbage.

_ GAME FIFTY-SEVEN

1.

2.

3.

. The only number without a match is 50, so 5,000 + 50 =

Adding O - 100

(timed)
A special challenge was offered back in Game Thirty-One to add the numbers
0 to 100 in less than three minutes. Give up!
[t will be noted that each number 0-100 has a partner which adds up to 100.
Example: 0 + 100 =100; 1 + 99 =100; 2 + 98 = 100, etc.
You eventually work your way to 49 + 51 = 100, which makes a total of fifty sets
of 100 or 5,000.

5,050, which is the answer. Not so

simple? The impor- ¢
] 23 q

tance of developing
or

*6*‘“.

math strategies must
now be clear.
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Q The writer developed the following game on a driving trip to Califomia.
Tyson was just six years old at the time; Cody was two. This game

kept Tyson busy from St. George, Utah, to Las Vegas, Nevada. He

discovered that when he moved to a higher set, he had to eliminate

two cards with a value three less than the previous set. Thus he leamed

not to waste so much time determining which of the 11 cards to use. Incredible!

GAME FIFTY-EIGHT

Combinations from 12 to 18

(untimed)

1. Using one set of 0-10 cards (11 cards), it is possible to make three sets of three
cards which add up t0 12, 13, 14, 15,

16, 17, and 18. Each time two
cards will not be used.

2. Begin with three sets of
12:8+3+1=12;7+5
+0=12;6+4+2=12.
The 9 and 10 cards are not
used.

3. Next, find three setsof 13: 9 +
4+0=13;8+3+2=13;7+5
+1 =13, The 6 and 10 cards are
not used.

4. By the time you work your way up to three sets of
18, there is not enough power in the cards to con-
tinue: 10+6+2=18;9+5+4=18;7+8+3=18.
The 0 and 1 cards are not used.

Again, the solutions should be discovered by trial and
error. The game becomes cumbersome if the leamer
doesn't have any idea of the quantity of the two cards
not used. If needed, hold out the 3 and 10 cards for
three sets of 14; the 0 and 10 cards for sets of 15, the 0
and 7 cards for sets of 16; and the 0 and 4 cards for
sets of 17—each time increasing by 3 the total sum of
the three sets. Help the leamer see what is happening if
he/she doesn't pick it up. Simple, isnt it?

Richard S. Ellerby 89

107



»

I GAME FIFTY-NINE
Cribbage

1. Purchase a good Cribbage board that is divided into segments of five or ten for
ease of counting as you move the pegs ahead.

2. Read the rules.

3. To begin, deal each player four cards from a full deck, and cut one from the
deck. This eliminates the confusion of determining which two cards to discard
in the crib.

4. Peg the count that represents the value of each hand. The dealer gets to count
and move his/her pegs first. The dealer alternates from player to player.

5. Next, deal each player six cards and discard two to the crib. The major chal-
lenge of this game is knowing which cards to keep and which ones to discard to
the crib. This is something that is learned through practice. Because of the
hundreds of possible combinations of six cards, it does litle good to review
each hand and discuss or teach what
might have been.

6. Finally, add the
cards to 31 as they
are played, and take
the count for pairs and
runs as they occur. Follow all the rules, and play the game as designed.

N i ]

Author's Remarks
Even after a year of playing several games a week,
Cody is still learning to make decisions. He trots out the
Cribbage board nearly every night before going to bed—
of his own accord. This is the most natural math lesson
in the world . . . and practice does make perfect. He wins
far too frequently for my competitive spirit.

AT\ N\ —
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GAME-SIXTY :
Junior Rummy

The most popular card game in the United States is Rummy. Played for a
penny a point, the game becomes more interesting. Four can play the game;
however, it will be described for two players.

1. Using all 52 cards, the parent (player one) shuffles and deals seven cards face
down to the learner (player two) and seven to himself/herself. The object is to
form all seven cards into matched sets re-
ferred to as melds: Cards as dealt

a. A group of three or more cards of
the same suit in consecutive order.

Example: jack, queen, king of clubs, 0
or ace (one) two, three of diamonds. , \
—or—
b. Three or four of a kind. Example: jack
of spades, jack of hearts, jack of
diamonds; or 9 of spaces, 9 of diamonds, 9 of
clubs.

2. As the dealt cards are picked up, they should
be rearranged in order of their meld pos-
sibilities. The learner may have some dif- Rearrangement
ficulty doing this at first.

3. Player two begins by drawing the top
card from the deck and adding it to the
seven cards he/she holds. He/She must
decide which of the cards is of least
value. This card is discarded adjacent
to the deck.

4. Player one then has the option of draw-
ing the discard or a card from the top of
the facedown deck. The game continues with each
player picking and discarding until one player can meld all seven cards.

5. If player one is first to meld seven cards, player two may lay down those cards
that form a three- or four-card meld. Those with no match are counted at face
value (ace =1, two = 2 . . . jack, queen, and king = 10) and the points are added
to player one's score.

6. Allow ten points for winning. The game may end in an agreed-upon time
period, when one player wins five games, or when one player gains a 25-30
point advantage. The learner should keep score by adding or subtracting in a
single column noting the winning player's running subtotal.
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PAruntext provided by enic [

Itis not a good idea to hold cards with a large face value
too long. Observe carefully what your opponent draws
anddiscards as a clue to what he/she needs to “Rummy.”
Consider whether holding for runs or multiples is
advisable. Graduate to Gin Rummy when this game is
mastered.

v bt e

[y grandchlidren: Ryan, Tyson, Kara, Cody, and Kyle—all stralght A math students.
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Answers to Activity |

from page 73.

| Sums of 4 to equal 24

! 10+10+1+3 5+5+6+8

) 10+9+1+4 5+5+5+9
10+8+1+5 5+5+4+10
10+7+1+6 4+10+8+2
10+10+2+2 4+10+7+3
10+9+2+3 4+10+6+4
10+8+2+4 4+10+5+5
10+7+2+5 4+9+5+6
10+6+2+6 4+9+4+7
9+9+1+5 4+9+3+8
9+8+1+6 4+9+2+9
9+7+1+7 3+9+9+3
9+6+1+8 3+8+9+4
8§+8+7+1 3+7+9+5
8+7+7+12 3+6+9+6
8+6+7+3 3+5+9+7
8+5+7+4 3+4+9+8
7+7+8+2 3+3+9+9
7+7+7+3 2+9+9+4
7+6+7+4 2+9+8+5
7+5+7+5 2+8+9+5
6+6+6+6 2+8+8+6
6+6+5+7
6+6+4+8
6+6+3+9

Sums of 3 Subtract 1 to equal 24
10+10+5-1 9+10+9-4
10+10+6 -2 9+9+7-1
10+10+7-3 9+9+8-2
10+10+8-4 9+9+9-3
10+10+9-5 9+9+10-4
10+10+10-6 8+8+9-1
9+10+6-1 8§+8+10-2
9+10+7-2 8+7+10-1
9+10+8-3
Engineer’s Problem
7x3/,=24
R D Richard S. Ellerby
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About The Auti'lor

Richard Ellerby graduated from
high school and attended the
University of Wyoming with a mind
set to become a petroleum engineer.
Although math was difficult for him
since childhood, he was not willing
to give up his dream, undil he failed
analytical geometry and trigonometry
in college. He made a switch to
geology, which circumvented any
future frustrations with math. .

After becoming dissatisfied with
his nomadic role, he returned to the
university to pursue a career as a
secondary science teacher. To his
horror, his student teaching
experience included an advanced
class in physics. This, along with a
deficiency in math and chemistry, led
: him to apply for and be accepted for
a sixth grade teaching position—even without the proper certification.

At the age of 32 he had, at last, found his niche. Mathematics at the sixth-
grade level was easy to understand, and he became quite a good teacher. Two
years later Ellerby accepted a position as an elementary school principal. Within
eight years he had persevered to receive his doctorate degree in administration.

A short while later an experience with a special education student, Robbie
Hollis, created a major transformation in his thinking. A fourth-grade teacher had
told him that Robbie couldn't learn his multiplication tables, but Ellerby couldn't
and wouldn't believe it. He even made a bet with the teacher that it could be done.

Elierby worked with Robbie daily for about 15 minutes. [t took him only two
and a half hours to tailor a system, using right-brained techniques, to accomplish
this formidable task. He discovered that anything can be learned if presented at
the student's level of understanding and within the background of his/her
experience.

From this "framework," Ellerby began to use what he had learned with his
grandchildren . . . from whence came the beginning of this book. Since then he
has helped hundreds of students become strategic thinkers rather than rote
Processors.

"] share this book with parents, because teachers are very much entrenched within
the systern and not likely to believe in the ‘magic’ contained herein," Ellerby said.
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Education/Math skills

Easy to Teach Math Skills ...
with a Deck of Cards

Mathematics for Young Learners

This book will:
® Show you how math can be interactive

¢ Allow you to work one on one with young people
solving math problems

® Help your child(ren) learn to problem solve using
cards

® Make math fun and entertaining
® Help young people learn how to strategize

What others are saying:

“Mathematics for Young Learners is a great resource for teachers and parents.
We have found that using it is a wonderful way to help parents with ideas
on how to spend quality time with their children.”

Sue Sonnenberg, Assistant Principal
Clark County School District
Las Vegas, Nevada

“I 'have successfully used the strategies in Mathematics for Young Learners to
teach the first summer school class in the district for pre-kindergarten

children.” Calvin Shrull, Teacher
Lopez Elementary
Fort Collins, Colorado

“I like the games very much and they are cool.”

Corey Wood

Student
About the Author: ISBN 0-9623300-1-9
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Richard Ellerby, Ed.D. is the principal
of William Lopez Elementary School
in Fort Collins, Colorado.
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